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FIFTH   BOOK. 


SECTION  I. 

PHYSICAL  GEOGRAPHY  AND  GEOLOGY, 


ROTUNDITY  OF  THE  EARTH. 


\.  GREAT  variety  of  appearances,  both  on  the  surface 
)f  the  earth,  and  in  the  heavens,  prove  conclusively, 
that  the  earth  is  a  spherical  or  round  body. — 1.  When 
we  stand  on  the  sea-shore,  while  the  sea  is  perfectly 
calm,  we  perceive  that  the  surface  of  the  water  is  not 
quite  plane,  but  convex  or  rounded ;  and  if  we  are  on 
the  side  of  an  arm  of  the  sea,  and,  with  our  eyes  near 
the  water,  look  towards  the  opposite  coast,  we  plainly 
see  the  water  elevated  between  our  eyes  and  the  shore, 
so  as  to  prevent  our  seeing  the  land  near  the  edge  of 
the  water. — 2.  When  an  object  ia  seen  at  a  distance 
upon  the  surface  of  the  earth,  a  part  of  its  base  is  hii. 


from  the  view.  A.8  the  distance  is  lessened,  a  greater 
portion  of  the  object  becomes  visible,  and  when  brought 
sufficiently  near,  the  wliole  of  it  is  seen.  If,  on  the  other 
hand,  the  distance  is  increased,  the  visible  part  of  the 
body  is  continually  diminished,  and  at  last  the  object 
entirely  disappears.  Every  person  wiio  lias  paid  the 
slightest  attention  to  the  manner  in  which  mountains, 
towers,  and  ships  begin  to  appear  and  disappear,  must 
be  familiar  with  these  facts. — 3.  Magellan,  Drake, 
Anson,  and  other  navigators,  by  holding  an  easterly 
or  westerly  course,  at  Inst  arrived  at  the  point  of 
their  departure.  They,  thus  sailed  upon  a  line,  which, 
in  one  revolution,  returned  into  itself,  ending  where  it 
began  ;  and,  therefore,  the  surface  on  which  it  was 
described,  must  be  a  sphere,  or  must  resemble  a  sphere. 
This  was  further  confirmed  by  the  voyages  of  Captain 
Cook,  towards  the  south  pole,  from  which  it  appeared 
that  the  course  round  the  earth  gradually  diminished 
as  it  approached  the  pole. — 4.  When  we  travel  a  con- 
siderable distance  from  north  to  south,  or  from  south  to 
north,  a  number  of  new  stars  successively  appear  in  the 
heavens,  in  the  quarter  to  which  we  are  advancing, 
and  many  of  those  in  the  opposite  quarter  gradually 
disappear,  which  would  not  happen  if  the  earth  were  a 
plane  in  that  direction. — 5.  All  these  proofs  are  con- 
rtrmed  and  illustrated  by  eclipses  of  the  moon,  which 
present  an  ocular  demonstration  of  the  earth's  rotundity. 
An  eclipse  of  the  moon  is  caused  by  the  intervention  ot 
the  body  of  the  earth  between  the  sun  and  the  moon  ; 
in  which  case,  the  shadow  of  the  earth  falls  upon  the 
moon.  This  shadow  is  found  in  all  cases,  and  in  every 
position  of  the  earth,  to  be  of  a  circular  figure ;  vvhicb 
incontrovertibly  proves,  that  the  whole  mass  of  land 
and  water,  of  which  the  earth  is  composed,  is  nearly 
of  a  globular  form. 

It  may  be  objected  that  the  earth  cannot  be  of  & 
spherical  fonn,  as  its  surface  presents  the  most  irregulai 
ajipe^rq.nce3,  being  in  innumerable  places  elevated  intv 
ijapiiptains,  or  depressed  into  valleys.  But  thesn 
irregularities  bear  no  greater  proportion  to  its  whole 
btilk  than  ft  Tew  graim  of  sand  to  a  coinmoa  terrestriai 


globe,  the  highest  mountains  on  its  surface  being  lil,"<> 
more  than  the  two  thousandth  part  of  its  diameter. 
Some  of  the  mountains  on  the  surface  of  the  moon  are 
Higher  than  those  on  the  earth,  and  yet  that  body 
appears,  both  to  the  naked  eye,  and  through  a  telescope, 
of  a  spherical  figure.  Equally  futile  is  the  objection, 
which  has  been  improperly  and  ignorantly  drawn  from 
the  expressions  occasionally  to  be  be  met  with  in  the 
Bible.  The  object  of  the  inspired  writers  who  used 
these  expressions,  was  not  to  advance  a  true  system  of 
natural  philosophy,  or  to  correct  the  popular  errors  ol 
the  day,  in  matters  of  mere  science,  but  to  illustrate  or 
enforce  some  precept  or  doctrine,  or  to  record  the 
occurrence  of  some  remarkable  event,  which  could  not 
have  been  done  intelligibly  but  by  adopting  expressions 
in  agreement  with  the  opinions  of  the  age. 

On  the  knowledge  of  the  spherical  figure  of  the  earth, 
the  art  of  navigation  in  a  great  measure  depends ;  and 
all  the  voyages  of  discovery,  which  have  been  made  in 
later  years,  were  undertaken  in  consequence  of  tho 
knowledge  of  this  fact.  Had  mankind  remained  unao. 
quainted  with  this  discovery,  the  circumnavigation  of 
the  glnbe  would  never  have  been  attempted — vast  por. 
tions  o(  the  world  would  have  remained  unknown  and 
unexplored — no  regular  intercourse  would  have  been 
maintained  between  the  various  tribes  of  the  human 
race — and,  consequently,  the  blessings  of  Divine  Reve- 
lation could  never  have  been  communicated  to  the 
greater  part  of  the  Gentile  world. 


GE\KRAL  VIEW  OF  THE  GLODE. 

In  looking  over  a  map  of  the  world,  it  is  seen  at 
once  that  the  surface  consists  of  various  spaces  of  land, 
surrounded  by  an  extensive  field  of  water  called  the 
sea  or  ocean.  Of  these  spaces  of  land,  two  are  of  vasv 
extent,  and  on  this  account  are  termed  continents. 
The    larger    of   these  coutiueuts    includes  the  thre« 


divisions  of  Europe,  Asia,  and  Africa,  and  is  dis- 
linr^juished  by  tlie  title  of  tiie  Old  World,  from  its 
having,  till  the  discovery  of  America  by  Columbus,  in 
the  year  1492,  been  the  only  part  of  the  globe  witlj 
the  existence  of  which  Europeans  were  acquainted. 
The  other,  which  includes  North  and  South  America, 
is  named  the  New  World. 

The  general  direction  of  the  land  in  the  two  con 
tinents  is  entirely  diflerent.  In  America,  it  is  from 
pole  to  pole :  in  the  Old  World,  it  is  from  south-west 
to  north-east ;  and  if  we  keep  Africa  out  of  view,  it  is 
almost  parallel  to  the  equator.  Tiie  longest  straight 
line  that  can  be  dj'awn  on  the  old  continent  commences 
on  the  western  eoiist  of  Africa,  from  about  Cape  Verd, 
and  extends  to  Behring's  Strait  in  the  north-east  of  Asia. 
It  is  about  11,000  miles  in  length.  A  similar  line, 
traced  along  tiic  new  continent,  passes  from  the  strait 
of  Terra  del  Fucgo  to  the  northern  shore  of  North 
America,  and  is  nearly  9,000  miles  long.  In  both 
contineji.ts  the  direction  of  the  large  peninsulas  is 
eimilar,  almost  all  of  them  running  towards  the  south. 
Tliis  is  the  case  with  South  America,  California, 
Moridu,  Alaska,  and  Greenland  in  the  New  World  , 
and,  in  the  Old,  with  Scandinavia,  Spain,  Italy,  Greece, 
Afr'iC'i,  Arabia,  Hindoslan,  Malaya,  Cambodia,  Corea, 
Hnd  Kamtschalka.  The  only  exceptions  to  tliis  remark 
are  the  peninsula  of  Yucatan  in  Mexico,  and  that  of 
Jutland  in  the  north-west  of  Europe.  Both  of  these  are 
Jirccted  towards  tiie  north  ;  bat  they  consist  of  plain.s 
and  alluvial  land,  "'hereas  the  other  peninsulas  are 
more  or  le^iS  of  a  m/"untainous  character.  There  is  a 
further  resemblance  Ijetween  the  two  continents,  from 
each  being  divid(«^.  'uto  two  parts  by  an  istlunus.  ISni 
(u  the  characte''  ^f  their  outlines  tliey  differ  very  much  , 
hi-  while  the  coast  of  the  Old  World  (excepting  Africa) 
i.s  broken  equally  on  all  sides  by  gulf's,  bays,  and 
inland  seas,  the  New  World  has  a  .series  of  openings  on 
its  eastern  shore  only.  On  its  western  side,  the  only 
inlet  of  any  magnitude  is  the  gulf  of  California. 

Besides  the  two  continents,  many  extensive  portions 
of  land  are  dispersed  through  the  ocean,  particularly 


ihe  immense  rpgions  of  Now  Holkiiid,  tvliich  occupy  a 
Rpaoo  nearly  as  large  as  the  whole  of  Europe.  There 
are  also  the  islands  of  New  Guinea,  Borneo,  Mada- 
gascar, Sumatra,  Japan,  Great  Britain,  New  Zealand, 
Ceylon,  Iceland,  Cuba,  Java,  and  thousands  of  others, 
of  different  dimensions,  scattered  through  the  Pacilic, 
■he  Indian,  and  the  Atlantic  Oceans,  and  which  form  a 
very  considerable  portion  of  the  habitable  regions  of  the 
(jlobe. 

The  ocean  surrounds  the  earth  on  all  sides,  and 
penetrates  into  the  interior  parts  of  many  countries, 
sometimes  by  large  openings,  and  frequently  by  small 
straits.  Though  it  is,  strictly  speaking,  but  one  im- 
mense body  of  water,  extending  in  various  directions, 
yet  different  names  have  been  appropriated  to  different 
portions  of  it.  The  Pacific  Ocean,  divided  by  the 
equator  into  North  and  South,  is  inclosed  between 
America  on  the  East,  and  New  Holland,  the  islands  of 
lava  and  Sumatra,  and  the  continent  of  Asia,  on  the 
west ;  on  the  north,  it  terminates  at  Behring's  Strait. 
The  seas  of  China,  Japan,  Olcliotsk,  &:o.  form  parts  of 
this  ocean.  The  Indian  Ocean  lies  between  Africa  on 
the  west,  and  the  pet'insula  of  Malaya,  with  the  islands 
of  Sumatra,  Java,  &.c.  and  Ncav  Holland,  on  the  east, 
and  is  bounded  by  Pers'a  and  Hindostan  on  the  north. 
The  Ued  Sea  or  Arabian  Gulf,  the  Persian  Gulf,  and 
the  Bay  of  Bengal,  are  all  parts  of  this  ocean.  The 
Southern  or  Antarctic  Ocean  is  bounded  on  the  north, 
by  a  line  drawn  from  Capu  Horn  to  the  Cape  of  Good 
Hope,  thence  to  Van  Dieman's  Land,  and  again  by  the 
south  of  New  Zealand  to  Cape  Horn.  These  three 
oceans  form  what  may  be  called  the  great  South-Eastern 
Basin,  the  waters  of  which  cover  nearly  half  the  globe. 
The  Atlantic  Ocean  commences,  in  the  south,  from  a 
line  drawn  from  Cape  Horn  to  the  Cape  of  Good  Hope, 
and  is  terminated  on  the  north  by  the  Arctic  Circle. 
It  is  divided  into  North  and  South  by  the  equator,  and 
its  branches  are  the  Mediterranean,  the  North  Sea  or 
German  Ocean,  the  Baltic,  Baffin's  Bay,  Hudson's 
Bay,  the  Gulf  of  Mexico,  and  the  Caribbean  Sea, 
The  Arctic  or  Northern  Ocean  surrounds  the  North 
1* 


,6 

Pole,  and  Is  bounded,  on  the  south,  by  the  Artie 
Circle,  and  the  northern  shores  of  the  two  continents. 
The  Atlantic  and  Artie  Oceans  may  be  called  the 
Western  Basin,  which  forms  a  channel  between  the  Old 
and  New  Worlds. 

The  Ocean,  which  is  thus  subdivided,  is  spread  over 
nearly  seven-tenths  of  the  globe ;  but  it  is  remarkable 
how  unequally  the  land  and  water  are  distributed.  If 
we  compare  the  northern  and.  southern  hemispheres, 
that  is,  the  two  equal  parts  into  which  the  globe  is 
divided  by  the  equator,  we  shall  find,  that,  if  the  quan- 
tity of  land  in  the  northern  hemisphere  be  represented 
by  16,  the  quantity  in  the  southern  will  be  scarcely 
equal  to  5.  Buffon,  and  some  other  philosophers,  there- 
fore, asserted,  that  a  great  continent  must  exist  towards 
the  South  Pole,  in  order  to  counterbalance  the  mass  of 
land  in  the  northern  hemisphere  ;  but  the  high  southern 
latitudes  have  as  yet  been  found  to  contain  only  a  few 
islands.  This  fact,  however,  does  not  prove  that  thera 
is  a  less  mass  of  weight  of  land  in  the  southern  than  in 
the  northern  hemisphere  ;  for  it  is  possible  that  the  lan^ 
■may  be  only  rather  depressed  in  the  south,  and  conso 
quently  covered  by  the  sea. 


MOUNTALNS. 


Mountains  are  distributed  in  various  forms  and  sizes 
through  every  region  of  the  globe,  and  serve  as  a  sort 
of  connecting-band  to  the  other  portions  of  the  earth's 
surface.  The  larger  mountains  are  generally  arranged 
in  immense  chains,  which  extend,  in  nearly  the  same 
direction,  for  several  hundreds,  and  even  thousands  of 
miles.  The  highest  in  the  world  are  the  Himalayas,  in 
the  north  of  Bengal,  on  the  borders  of  Tibet.  The 
loftiest  mountain  in  this  range,  is  stated  to  be  about 
27,000  feet,  or  a  little  more  than  five  miles,  in  perpen- 
dicular height,  and  is  visible  at  the  distance  of  230 
miles.  Next  to  the  Himalayas,  are  the  Andes,  in 
South  Aizierieii;  wbi«h  «ztend  mor9  than  4,000  miloi 


in  length,  from  the  province  of  Quito  to  the  straits  of 
Magellan.  The  highest  summit  of  the  Andes  is 
Chimborazo,  which  is  said  to  be  20,600  feet,  or  nearly 
four  miles  above  the  level  of  the  sea.  The  highest 
mountains  in  Europe  are  the  Alps,  which  rtm  through 
Switzerland  and  the  north  of  Italy ;  the  Pyrennees, 
which  separate  France  from  Spain  ;  and  the  Dofrafeld, 
which  divide  Norway  from  Sweden.  The  most  elevated 
ridges  in  Asia,  are  the  Himalaya,  Taurus,  Imaus, 
Caucasus,  Ararat,  with  the  Uralian,  Altaian,  and 
Japanese  mountains ;  in  Africa,  Mount  Atlas,  and  the 
Mountains  of  the  Moon. 

In  order  to  obtain  a  connected  view  of  the  loftiest 
and  ni05t  extensive  system  of  mountains  upon  the  globe, 
we  must  suppose  ourselves  placed  in  New  Holland, 
with  our  face  turned  towards  the  north  ;  America  will 
then  he  on  the  right,  Asia  and  Africa  on  the  left. 
From  Cape  Horn  to  Behring's  Strait,  along  the  western 
coast  of  America,  there  is  an  almost  uninterrupted 
range  of  the  highest  mountains.  From  Behring's  Strait 
again  succeeds  an  enormous  line  passing  in  a  south, 
westerly  direction  through  Asia,  leaving  China  and 
Hindostan  to  the  south,  somewhat  interrupted  as  it 
approaches  Africa,  but  still  to  be  looked  upon  as  con- 
anuing  its  course  in  the  mountains  of  Persia  and  Arabia 
Felix.  From  Cape  Guardafui  in  Africa  to  the  Cape  of 
Good  Hope,  there  appears  to  be  a  chain  which  completes 
the  view.  The  series  of  mountains  which  we  have  thus 
followed,  is  in  the  form  of  an  immense  irregular  curve, 
ivhich  comprises  within  it  the  Pacific  and  Indian  Oceans, 
with  their  inmwmerable  islands,  besides  a  portion  of 
Asia,  including  China,  the  Birman  dominions,  and  the 

udian  peninsula.  It  presents  a  steep  face  towards 
aese  oceans;  while,  on  the  other  side,  the  land  very 

3nerally   slopes    towards    the    Atlantic    and    Arctic 

'ceans. 

But,  though  the  most  considerable  elevations  of  the 
•urface  of  the  earth  are  thus  formed  into  chains,  some 
mountains  are  completely  insulated,  that  is,  are  quite 
remote  from  any  chain  or  group.  Volcanos  are  more 
particularly  of  this  kind.     The  term  volcano  is  derived 


from  Vulcan,  the  name  which  the  Romans  gave  lo 
their  imaginary  god  of  fire,  and  is  applied  to  those 
mountains  which  send  forth,  from  their  summit  or 
sides,  flame,  smoke,  ashes,  and  streams  of  melted 
matter  called  lava.  Upon  ascending  to  the  top  of  a 
mountain  of  this  kind,  there  is  found  to  be  an  immense 
and  deep  hollow,  which  is  denominated  the  crater  or 
cup.  From  most  of  the  volcanos  which  are  not  extinct, 
there  is  a  smoke  more  or  less  frequently  arising ;  but 
the  eruptions,  which  are  discharges  of  stones,  ashes, 
lava,  &;c.  accompanied  with  lofty  columns  of  fire, 
violent  explosions,  and  concussions  of  the  earth,  happen 
at  irregular  and  sometimes  very  long  intervals.  It 
seems  to  be  a  very  general  rule  that  the  gi'eater  the 
mass  and  the  elevation  of  the  mountain,  the  less  frequent 
and  more  tremendous  are  the  eruptions.  Stromboli, 
the  small  volcano  on  one  of  the  Lipari  islands,  is  almost 
always  burning  ;  Vesuvius  has  more  frequent  eruptions 
than  Etna;  while  the  immense  summits  of  the  Andes, 
Cotopaxi  and  Tungurahua,  have  an  eruption  hardly 
once  in  a  century.  The  volcaaos  of  America,  besides 
the  common  lava  and  rocks,  &c.,  cast  out  scorified  clay, 
carbon,  sulphur,  and  water,  accompanied,  in  soma 
instances,  by  fishes.  Tlie  mountain  of  r\Iaccaluba  in 
Sicily,  some  hills  near  the  town  of  Zaman  in  tha 
Crimea,  and  a  volcano  which  is  situated  towards  the 
middle  of  the  island  of  Java,  in  a  plain  abounding  with 
salt  springs,  send  forth  eruptions  of  mud. 

It  is  z-emarkable  tliat,  in  the  Old  Continent,  the 
principal  chains  of  mountains  contains  no  volcaaos,  and 
that  islands  and  the  extremeties  of  peninsulas  are  aloae 
the  seats  of  these  convulsions ;  while  in  the  New 
World,  the  immense  range  which  runs  along  the  shore 
of  the  Pacific  Ocean,  possesses  more  volcanos  than 
are  to  be  met  with  in  the  whole  of  the  Old  Continem 
and  its  adjacent  islands.  No  volcano  has  yet  been 
discovered  on  the  continent  of  Africa,  but  most  of  its 
groups  of  Islands  are  distinguished  by  them.  A  line 
drawn  round  the  great  Pacific  Ocean,  so  as  to  include 
the  long  range  of  mountains  on  the  west  of  America. 
the  Asiatic  peninsula  of  Kamtschatka,  and  the  island* 


of  Sumatra  and  Java,  will  have  within  it  by  far  the 
greatest  and  most  extensive  volcanic  system  on  the 
globe.  From  Terra  del  Fuego  {the  land  of  fire)  to  the 
peninsula  of  Alaska,  a  complete  series  of  volcanos 
may  be  traced.  The  Aleutian  islands,  which  stretcb 
from  that  peninsula  to  the  opposite  peninsula  of  Kamt 
schatka,  possess  several.  On  Kanitschatka,  there  art 
some  of  great  violence.  The  islands  of  Japan  and 
Formosa  have  several ;  and,  beginning  with  Sumatra 
and  Java,  they  are  scattered  over  all  that  immense 
archipelago,  which  forms  so  remarkable  a  feature  of 
the  Pacific  Ocean.  In  the  Indian  Ocean,  the  islands 
of  St.  Paul,  Amsterdam,  and  Bourbon,  have  volcanos 
in  action.  The  most  formidable  volcanos  of  the 
Mediterranean,  are  Etna  in  Sicily,  and  Vesuvius  near 
the  coast  of  Naples.  Between  these  two  mountains 
are  the  Lipari  islands,  all  of  volcanic  character.  The 
Atlantic  Ocean  contains  several  groups  of  this  kind ; 
Iceland  has  suffered  frequently  from  the  terrific  erup- 
tions of  its  volcanos ;  the  Azores  and  the  Canaries, 
and  some  of  the  West  India  islands,  also  experience 
the  effects  of  subterranean  fire.  In  some  places  parts 
of  the  land  which  are  covered  by  the  waters  of  the 
ocean,  are  the  seats  of  volcanos ;  and  it  has  sometimes 
happened  that  new  islands  have  been  formed  during 
submarine  eruptions.  Several  mountains  bear  evident 
marks  of  having,  at  some  very  distant  period,  been  the 
outlets  of  fires,  and  on  this  account,  they  are  called 
extinct  volcanos.  Altogether  about  205  volcanos  are 
known,  including  only  those  which  have  been  active 
within  a  period  to  which  history  or  tradition  reaches. 


THE  OCEAN 


The  vast  body  of  water  which  surrounds  the  conti- 
nents, and  is  the  common  receptacle  of  their  running 
waters,  is  indispensably  necessary  to  the  support  of 
animal  and  vegetable  existence  upon  the  earth.  lis 
perpetual  agitations  purify  the  air ;  and  the  vapoura 
which  tlie  atmosphere  draws  from  its  surface,  being 
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<ondenaed  and  dispersed  through  the  upper  regions 
form  clouds,  which  are  the  source  of  a  constant  supply 
of  rain  and  moisture  to  the  land.  The  ocean,  also,  by 
the  facilities  for  communication  which  it  offers,  is  the 
means  of  uniting  the  most  distant  nations,  while  it 
enables  them  to  interchange,  H'ith  mutual  advantage, 
the  productions  of  their  several  climates. 

The  bottom  of  the  sea  appears  to  have  inequalities 
similar  to  those  on  the  surface  of  the  continents;  the 
depth  of  the  water  is  therefore  extremely  various. 
There  are  vast  spaces  where  no  bottom  has  been  found ; 
but  this  does  not  prove  that  the  sea  is  bottomless,  be- 
cause the  line  is  able  to  reach  to  but  a  comparatively 
small  depth.  If  we  were  to  found  our  opinion  upon 
analogy,  we  might  conclude  that  the  greatest  depth  of 
jhe  ocean  is,  at  least,  equal  to  the  height  of  the  loftiest 
mjuntams,  that  is,  between  20,000  and  30,000  feet. 
Along  the  coast,  its  depth  has  always  been  found  pro- 
portioned to  the  height  of  the  shore.  When  the  coast 
is  high  and  mountainous,  the  sea  that  washes  it  is  deep  ; 
out  when  the  coast  is  low,  the  water  is  shallow.  If  we 
reckon  its  average  depth  at  two  miles,  the  ocean  will 
contain  296  millions  of  cubical  miles  of  water.  We 
shall  have  a  more  specific  idea  of  this  enormous  mass 
of  water,  if  we  consider  that  it  is  sufficient  to  cover  the 
wnole  globe  to  the  height  of  more  than  eight  thousand 
feet ;  and  if  this  water  were  reduced  to  one  spherical 
ma«s,  It  would  form  a  globe  of  more  than  800  miles  in 
iiameter. 

The  general  colour  of  the  sea  is  a  deep  bluish  green, 
wliich  becomes  clearer  towards  the  coasts.  This  colour 
is  thought,  by  some,  to  arise  from  the  same  cause  as  the 
azure  of  the  sky ;  it  is  probable  that  the  former  is  due 
to  the  rays  of  blue  light  being  reflected  in  the  greatest 
quantity  from  the  water,  and  the  latter  to  their  bein' 
rehected  in  the  greatest  quantity  from  the  particles  of 
the  air.  The  other  colours  exhibited  in  parts  of  the  sea, 
depend  on  causes  which  are  local,  and  sometimes  decep- 
tivc.  The  Mediterranean  in  its  upper  p'art  is  said  to 
have  at  times  a  purple  tint.  In  the  gulf  of  Guinea  thn 
Bo«  is  white  ;  around  the  Maldiva  ittlands  it  is  black ; 
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»nd  in  some  places  it  has  l>cen  observed  to  be  red. 
These  appearances  are  probably  occasioned  by  vasi 
numbers  of  minute  marine  insects,  by  the  nature  of  the 
3oil,  or  by  the  infusion  of  certain  earthly  substances  in 
the  water.  The  green  and  yellow  shades  of  the  sea 
proceed  frequently  from  the  existence  of  marine  vege- 
tables at  or  near  the  surface. 

The  water  of  the  sea  contains  several  extraneous  sub- 
stances,  in  proportions  varying  in  different  places.  The 
eomponent  parts,  in  addition  to  pure  water,  are  com- 
monly  sulphate  of  soda ;  chloride  of  sodium  (common 
^alt)  ;  chlorides  of  calcium,  magnesium,  and  potassium  ; 
vith  some  organic  matter.  Common  salt,  which  for 
malting  meat  is  preferred  to  the  salt  of  springs,  is 
♦btained  by  boiling  the  sea  water  so  as  to  evaporate 
t.  The  saltness  of  the  sea  appears,  with  some  local 
rxceptions,  to  be  less  towards  the  poles  than  near 
♦he  tropics ;  and,  in  particular  places,  it  varies  from 
lemporary  causes.  The  violent  tropical  rains  have  an 
effect  in  diminishing  it,  especially  near  coasts,  where  an 
increased  volume  of  fresh  water  is  brought  down  by  the 
rivers.  The  Baltic  is  at  all  times  less  salt  than  the 
ocean,  and  when  a  strong  east  wind  keeps  out  the  North 
Sea,  its  waters  are  said  to  become  almost  fit  for  domestic 
Uses.  The  most  curious  phenomenon  of  all,  is  that  of 
springs  of  fresh  water  rising  up  in  the  midst  of  the  sea. 
[n  the  bay  of  Xagua,  on  the  southern  coast  of  Cuba, 
springs  of  this  kind  gush  up  with  great  force  at  the 
distance  of  two  or  three  miles  from  the  land  ;  and  others 
occur  near  Goa,  on  the  western  coast  of  Hindostan,  and 
in  the  Mediterranean  Sea,  not  far  from  Marseilles. 
Various  theoi'ies  have  been  advanced  to  account  for  the 
baltne.ss  of  the  oceen.  Some  assert  the  existence  of  vast 
Dcds  of  salt  at  its  bottom.  Others  have  supposed  that 
the  sea  may  have  originally  received  all  its  saline  par- 
deles  from  those  existing  on  the  surface  of  the  earth, 
which  were  dissolved  and  carried  down  to  the  ocean  by 
the  action  of  the  rivers.  The  most  probable  solution 
of  the  matter  is,  that  it  is  an  essential  and  absolute 
quality  impressed  upon  it  from  the  creation  of  the 
worjd  .^ythe  Great  Author  of  nature,     Us  presence, 


united  to  the  action  of  the  tides  "aftd'  wa'veis,  preserve* 
the  vast  mass  of  waters  from  corruption,  and  at  the  same 
time  gives  it  a  specific  gravity  which  enables  it  more 
easily  to  float  the  large  bodies  which  move  in  it,  or  upon 
its  surface.  The  bitterness  which  exists  in  sea-water, 
but  apparently  not  beyond  a  certain  depth,  is  with 
much  probability  considered  to  be  owing  partly  to  the 
vegetable  and  animal  matter  held  there  in  a  state  of  de- 
composition ;  and  partly  to  some  of  the  salts  it  contains. 
From  the  former  cause  some  account  for  the  luminous 
appearance  which  the  sea  often  presents  at  night,  par- 
ticularly in  summer  and  autumn,  while  others  ascribe 
it  to  electricity,  or  to  innumerable  minute  animaU 
moving  rapidly  through  the  water  in  all  directions. 

Water  being  a  bad  conductor  of  heat,  the  temperature 
of  the  sea  changes  mucii  less  suddenly  than  that  of  the 
atmosphere,  and  is  by  no  means  subject  to  such  ex. 
tremes  as  the  latter.  It  is  also  modilied  by  currents, 
which  mingle  together  the  waters  of  different  depths 
and  regions,  and  by  the  neighborhood  of  shallows  and 
banks.  Thus  bays,  inland  seas,  and  the  spaces  among 
clusters  of  islands,  where  the  action  of  the  waves  is 
more  confined,  and  the  water  usually  of  less  depth  than 
at  a  distance  from  land,  are  the  most  favourable  placcb 
for  the  production  and  accumulation  of  marine  ice.  Il 
is  on  this  account  that  the  navigation  of  the  Baltic  is 
annually  stopped  by  the  ice  in  a  latitude  not  more 
northerly  than  that  of  tracts  which,  in  the  main  ocean 
are  always  open  to  the  passage  of  ships.  In  like  manner, 
ice  extends  from  five  to  eight  degrees  farther  from  the 
south  than  from  the  north  pole,  owing,  it  is  probable, 
to  the  almost  entire  absence  of  land  near  the  Antarctic 
Circle  ;  while  the  north  pole  is  so  nearly  surrounded  by 
land,  that  the  ice  of  the  Arctic  Ocean  is  shut  up,  and 
cannot  be  carried  forward  to  such  a  distance  by  the 
current,  which  sets  towards  the  equator. 

The  ocean  has  three  kinds  of  motion.  The  first  ia 
that  undulation  which  is  produced  by  the  wind,  and 
which  is  entirely  confined  to  its  surface.  The  second 
motion  is  that  continual  tendency  which  the  whole 
wTater  in  the  sea  has  towards  ^he  west,  which  is  greater 


near  the  equator  than  towards  the  poles.  It  begins  ort 
the  west  side  of  America,  when  it  is  moderate  ;  but  as  the 
waters  advance  westward,  their  motion  is  accelerated  ; 
and  after  having  traversed  the  globe,  they  strike  with 
great  violence  on  the  eastern  shore  of  America.  Being 
stopped  by  that  continent,  they  rush,  in  the  form  of  an 
impetuous  current  called  by  navigators  tiie  Gulf-stream, 
into  the  Gulf  of  Mexico,  and  thence  proceed  along  the 
coast  of  North  A.merica,  till  they  come  to  the  south 
side  of  the  great  bank  of  Newfoundland,  when  they  turn 
suddenly  off  and  run  down  through  the  Azores,  or 
Western  Isles.  This  motion  is  most  probably  owing  to 
the  diurnal  revolution  of  the  earth  on  its  axis,  wnich  is 
in  a  direction  contrary  to  the  current  of  the  sea.  The 
third  motion  is  the  tide,  which  is  a  regular  swell  of  the 
ocean  every  12i  hours.  This  motion  is  now  ascertainerj 
to  be  owing  to  the  attractive  influence  of  the  moon,  and 
also  partly  to  that  of  the  sun.  There  is  always  a  flux 
and  reflux  at  the  same  time,  in  two  parts  of  ihe  globe, 
and  these  are  opposite  to  each  other ;  so  that  wlien  ou  r 
antipodes  have  high  water,  we  have  the  same.  When 
the  attractive  powers  of  the  sun  and  moon  act  in  the 
same  direction,  which  happens  at  the  time  of  new  and 
full  moon,  we  have  the  highest  or  spring  tides ;  but 
when  their  attraction  is  opposed  to  eacn  other,  which 
happens  at  the  quarters,  we  have  the  lowest  or  neap 
tides. 


SPRINGS— RIVERS— LAKES. 

The  origin  of  the  numerous  springs  that  break  forth 
from  beneath  the  earth's  surface  cannot  be  referred  to 
one  exclusive  cause.  The  internal  reservoirs  by  which 
they  are  supplied  are,  iji  many  cases,  derived  from  the 
water  which  the  earth  absorbs  from  rain  and  melteo 
snow  and  from  these  reservoirs,  wherever  there  is 
uneven  or  mountainous  ground,  the  water  flows  out 
by  minute  fissures  in  the  sides  of  the  hills.  But  when 
we  see  springs  rising  up  in  plains,  it  is  evident  thai 
they  must  liave  ascended,  that  is,  tra/elled,  in  a  direc 
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lion  contrary  to  that  produced  by  tho  force  of  gravity, 
in  order  to  reach  the  surface.  This,  no  doubt,  is  some- 
times to  be  attributed  to  water  flowing  under  ground, 
from  distant  elevations,  and  to  the  natural  tendency  of 
a  liquid  to  find  its  level.  But  some  persons  believe 
that  the  rising  up  of  springs  in  plains  cannot  always  be 
accounted  for  in  this  manner  ;  and  have,  therefore,  de 
vised  other  modes  of  explanation.  Springs  which  suffer 
^0  diminution,  even  from  the  longest  continued  dry 
weather,  would  appear  to  be  derived  from  a  source 
quite  independent  of  rains  and  other  external  means 
•jf  supply.  They  have  been  attributed  to  some  vast 
body  of  water  within  the  earth  ;  and  it  has  been 
concluded,  though  without  sufficient  reason,  that  many 
{springs  arise  from  the  ocean,  filtering  through  the  pores 
of  the  earth,  the  salt  particles  being  lost  in  the  passage, 
fcjprings  which  have  their  waters  combined  with 
mineral  substances,  and  are,  from  that  circumstance, 
•jailed  viineral,  are  very  numerous,  and  of  various 
tinds.  Warm  and  Iwt  springs  ai-e  also  common,  espe- 
eially  in  volcanic  countries,  where  they  arc  sometimes 
distinguished  by  violent  ebullitions.  Iceland  is  noted 
for  these  curious  phenomena :  its  celebrated  boiling 
fountain,  the  great  Geyser,  frequently  throws  out  its 
contents  to  the  height  of  more  than  a  hundred  feet— 
eometimes  to  twice  that  elevation. 

Rivers  are  to  be  traced  to  springs,  or  to  the  gradual 
meltings  of  the  ice  and  snow,  which  peipetually  cover 
the  summits  of  all  the  most  elevated  ranges  of  moun- 
tains upon  the  globe.  The  union  of  various  springs,  or 
of  these  meltings,  forms  rivulets  ;  these  last  follow  the 
declivity  of  the  ground,  and  commonly  fall,  at  different 
stages,  into  one  great  channel,  called  a  river,  which  at 
last  discharges  its  waters  into  the  sea,  or  some  great 
inland  lake.  The  declivities  along  which  descend  the 
various  streams  that  flow  into  one  particular  river  are 
oalled  its  basin  ;  a  term,  therefore,  which  incbidcs  the 
whole  extent  of  country  from  which  the  waters  of  the 
river  are  drawn.  As  mountainous  regions  abound  in 
springs,  we  find  that  most  rivers,  more  especially  those 
of  the  first  class,  commence  from  a  chain  of  mountains  , 


each  side  of  a  chain  also  lias  its  springs,  and  the  rivers 
which  originate  on  one  side  flow  in  the  opposite  direction 
to  those  which  rise  on  the  other.  As  it  is  the  propeity 
of  water  to  follow  the  most  rapid  descent  that  comes  in 
its  way,  the  courses  of  streams  naturally  point  out  the 
various  declivities  of  the  earth's  surface,  and  the  line 
from  which  large  rivers  flow  in  contrary  directions  will 
generally  mark  out  the  most  elevated  parts  of  the  earth. 
When  rivers  proceed  through  a  mountainous  and  rugged 
country,  they  frequently  fall  over  precipices  and  form 
cataracts,  in  some  cases  several  hundred  feet  in  depth. 
The  most  celebrated  falls  in  the  world  are  those  of 
Niagara,  in  North  America.  In  the  tropical  regions, 
most  of  the  rivers  are  subject  to  periodical  overflowings 
of  their  banks,  in  consequence  of  the  rains  which  annu- 
ally fall  in  such  abundance  in  these  countries  durin» 
ihe  wet  season.  The  overflow  of  the  Nile  was  considereu 
)y  the  ancients,  who  were  ignorant  of  its  cause,  as  one 
of  the  greatest  mysteries  in  nature,  because  in  Egypt 
where  the  overflow  takes  place,  no  rain  ever  falls.  Th» 
apparent  mystery  is  easily  explained  from  the  circum 
stance  of  the  rains  descending  and  the  snow  melting 
upon  the  mountains  in  the  interior  of  Africa  where  tha 
Nile  rises.  The  consequent  accumulation  of  the  waters 
among  the  high  grounds  gradually  swell  the  river 
along  its  whole  extent,  and  in  about  two  months  from 
the  commencement  of  the  rains,  occasions  those  yearly 
inundations,  without  which  Egypt  would  be  a  desert. 
Rivers,  in  their  junction  with  the  sea,  present  several 
appearances  worthy  of  notice.  The  opposition  which 
takes  place  between  the  tide  and  their  own  currents 
occasions,  in  many  instances,  the  collection  at  their 
•nouths  of  banks  of  sand  or  mud,  called  bars,  on  account 
if  the  obstruction  which  they  offer  to  navigation.  Some 
streams  rush  with  such  force  into  the  sea,  that  it  is 
Dossible  to  distinguish  for  a  considerable  distance  theii 
Waters  from  those  of  the  sea.  Many  of  the  largest 
rivers,  as  the  St.  Lawrence  and  the  Rio  de  la  Plata, 
mingle  with  the  ocean  by  means  of  a  single  outlet,  while 
others,  as  the  Nile,  the  Ganges,  the  Volga,  the  Rhine, 
and  the  Orinoco  before  their  termination,  divide  into 
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several  branches.  In  some  of  the  sandy  plains  of  the 
torrid  zone,  the  rivers  divide  into  brancnes,  and,  from 
the  nature  of  the  soil  and  the  heat  of  the  climate,  are 
absorbed  and  evaporated,  and  thus  never  reach  the  sea. 
Lakes  may  be  classed  into  four  distinct  kinds.  The 
tirst  class  includes  those  which  have  no  outlet,  and 
which  do  not  receive  any  running  v?ater.  They  are 
usually  very  small ;  and  some  appear  to  be  the  craters 
of  extinct  volcanoes.  The  second  class  are  those  which 
have  an  outlet,  but  which  receive  no  running  water. 
They  have  been  formed  by  springs  flowing  into  some 
large  hollow  :  upon  the  water  rising  up  to  the  top  of  the 
hollow,  it  would,  of  course,  run  over  the  lowest  part  of 
the  edge,  and  thus  find  an  outlet ;  and  these  outlets  are, 
in  some  cases,  the  beginning  of  very  large  rivers.  The 
third  class,  which  embraces  all  those  which  both  receive 
and  discharge  streams  of  water,  is  much  more  numerous 
than  any.  Though  they  are  the  receptacles  of  many 
streams  from  the  neighbouring  country,  they  usually 
have  each  but  one  outlet,  which  often  takes  its  name  from 
the  principal  river  that  runs  into  the  lake.  The  larges* 
takes  of  this  class  are  the  immense  bodies  of  water  in 
North  America,  between  Canada  and  the  United  States. 
There  are  five,  (Superior,  Michigan,  Huron,  Erie,  and 
Ontario,)  almost  all  like  seas  in  extent,  connected 
together,  and  having  their  purity  maintained  by  means 
of  the  continual  flow  of  water  which  is  kept  up  from 
one  to  another.  Their  final  outlet  to  the  Atlantic  Ocean 
is  the  great  river  St.  Lawrence.  Lake  Baikal,  in 
Asiatic  Russia,  is  also  remarkable  for  its  size  ;  it  sends 
forth  a  large  stream  which  joins  the  Yenisei.  The  fourth 
class  of  lakes  comprises  a  very  small  number,  but  they 
are  the  most  singular  of  all  in  their  character.  They 
are  those  which  receive  streams  of  water,  and  often 
great  rivets,  but  have  no  visible  outlet.  The  most  cele- 
orated  are  the  Caspian  Sea,  Lake  Aral,  and  the  Dead 
Sea,  all  situated  in  the  west  of  Asia.  The  Caspian  in 
between  600  and  700  miles  long,  and,  in  one  part,  be 
tween  300  and  400  miles  in  width.  It  receives  some 
very  large  rivers,  the  chief  of  which  are  the  Volga,  the  / 
Ural  or  Yaifc,  and  the  Kur.     Lake  Aral  i»  much  smallei    V 
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ttwn  the  Caspian,  but  possesses  the  same  peculiarities^ ; 
and,  from  the  character  of  the  isthmus  which  separates 
(liern,  it  is  supposed  tliat  they  formerly  composed  one 
body  of  water.  They  are  both  salt  lakes,  and  are  dis- 
tinguished by  marine  productions ;  from  which  it  has 
been  conjectured  that  they  must,  at  a  very  remote 
period,  have  been  connected  with  the  Black  Sea.  The 
Dead  Sea  is  still  smaller  than  the  Lake  Aral,  it  is  also 
bait  and  exceedingly  bitter. 
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*  CHANGES  IN  THE  SURFACE  OF  THE  EARTH. 

From  the  quiet  and  regular  succession  of  natural 
♦vents  to  which  we  are  accustomed,  and  the  repug- 
nance we  feel  to  the  idea  that  it  is  possible  for  the  course 
of  nature  to  suffer  interruption,  we  might,  without  due 
investigation,  almost  persuade  ourselves  that  the  phy- 
sical features  and  condition  of  the  globe  possess  an 
unchangeable  character.  So  far,  however,  is  this  from 
being  the  case,  that  there  is  no  country  wherein  traces 
are  not  discoverable  of  the  violent  revolutions  of  which 
the  earth  has  formerly  been  the  theatre :  and  even  yet 
it  is  experiencing  changes  of  a  very  perceptible  kind. 
Of  the  several  agents  which  contribute  to  these  changes 
water  has  the  widest  sphere  of  activity.  Streams  which 
descend  along  the  flanks  of  elevated  grounds  carry 
along  with  them  some  portion  of  the  materials  of  their 
respective  slopes,  especially  when  swelled  into  violence 
by  rains  or  the  melting  of  snows  ;  and  such  as  come  from 
mountains  sweep  down  with  them  even  some  of  the 
fragments  of  rock  that  have  been  collected  in  the  high 
valleys.  In  proportion,  however,  as  these  streams  reach 
the  more  level  country,  and  their  channels  become  more 
expanded,  they  deposit  the  fragments  and  stones,  till  att 
last  their  waters  convey  along  only  particles  of  mud  of^ 
the  minutMt  kind.  I^  therefore,  these  waters  do  aoti 
ft* 


run  too  rapidly  into  the  sea,  or  the  particles  in  questia** 
do  not  previously  settle  in  some  lake  through  which  the 
j-ivers  pass,  the  mud  is  deposited  on  the  sides  of  their 
mouths,  forming  low  grounds,  by  which  the  shores  are 
prolonged  and  encroach  upon  the  sea ;  and  when  the 
waves,  by  casting  up  sand  upon  them,  assist  in  their 
increase,  whole  provinces  are  created,  capable,  from 
their  rich  soil,  of  yielding,  in  the  highest  degree,  to  the 
support  of  man,  and  of  being  made  the  seats  of  wealth 
and  civilization.  It  has  been  concluded,  with  reason,  that 
the  greater  part  of  Lower  Egypt  owes  its  formation  to 
the  alluvial  matter  brought  down  by  the  Nile,  aided  by 
the  sand  cast  up  by  the  sea.  The  Delta  of  the  Rhone  is 
undergoing  a  similar  augmentation,  and  it  would  appear 
that  the  arms  of  that  river  have,  in  the  course  of  1800 
years,  become  longer  by  three  leagues ;  and  that  many 
olaces  which  were  once  situated  on  the  brink  of  the  sea, 
Dr  of  large  pools,  are  now  several  miles  distant  from  the 
water.  In  Holland  and  Italy,  the  Rhine  and  the  Po,  since 
they  have  been  banked  up  by  dykes,  raise  their  beds 
and  push  forward  their  mouths  into  the  sea  with  great 
rapidity.  Such,  indeed,  has  been  the  increase  of  new 
land  formed  by  the  latter,  that  the  city  of  Adria,  which 
there  is  no  doubt  was,  at  a  very  remote  date,  situated  oa. 
the  coast  of  the  Adriatic,  is  now  more  than  fifteen  miles 
distant  from  the  nearest  part  of  it.  At  the  same  time, 
the  river  has,  in  consequence  of  embankments  made  to 
confine  it,  been  so  much  raised  in  the  level  of  its  bottom 
that  the  surface  of  its  waters  is  higher  than  the  roofs  of 
i.ie  houses  in  Ferrura ;  and  the  Adige  and  the  Po  are 
nigher  than  the  whole  tract  of  country  lying  between 
them.  The  same  cause  produces  the  alterations  per- 
ceived  to  be  taking  place  in  many  of  those  lakes  which 
are  traversed  by  rivers.  The  matter  brought  down  by 
liie  rivers  easily  settles  in  the  still  waters  of  the  lakes, 
»nd  the  necessary  result  is,  that  the  basins  of  the  latter 
Are  gradually  undergoing  a  diminution.  Lake  Erie,  one 
of  the  vast  bodies  of  water  in  North  America,  is  every 
year  becoming  shallower  from  the  influx  of  pebbles 
and  earth,  and  the  constant  accumulation  of  reeds  and 
»h«ll8;   and  tha  diminutian  of  tho  beautiful  lake  of 


Geneva  is  also  said  lo  have  been  considerable  wllliiii    h* 
niemoiy  of  man. 

The  formation  of  new  islands  constitutes  another  Jis- 
liiict  and  interesting  class  among  the  changes  to  wKich 
the  surface  of  the  globe  is  subject.  Tliose  which  have 
been  raised  up  by  volcanic  agency  are  comparatively 
few ;  but  those  of  coral,  which  owe  their  origin  to 
marine  insects,  (of  the  class  of  zoophytes  or  plmn 
animals,)  are  innumerable.  Of  the  different  coral  tribes, 
the  most  abundant  is  that  named  the  madrapore.  It  is 
most  common  in  the  tropical  seas,  and  decreases  in 
number  and  variety  towards  the  poles ;  it  surrounds,  in 
vast  rocks  and  reefs,  many  of  the  islands  of  the  South 
Sea  and  Indian  Ocean,  and  increases  their  size  by  itg 
daily  growth.  The  coasts  of  the  islands  of  the  West 
Indies,  of  those  of  the  east  of  Africa,  and  the  shores  and 
shoals  of  the  Red  Sea,  are  encircled  with  rocks  of  coral. 
Several  navigators  have  furnislied  us  with  accounts  of 
the  curious  manner  in  which  these  formations  take 
place  ;  the  following  is  extracted  from  Capt.  Basil  K^ll'a 
narrative  of  his  voyage  to  the  Loo-Choo  islands : — 

•'  The  examination  of  a  coral  reef,  during  the  different 
stages  of  one  tide,  is  particularly  interesting.  When  the 
tide  has  left  it  for  some  time,  it  becomes  dry,  and 
appears  to  be  a  compact  rock  exceedingly  hard  and 
rugged ;  but  as  the  tide  rises,  and  the  waves  begin  to 
wasii  over  it,  the  coral  worms  protrude  themselves  from 
holes  which  were  before  invisible.  These  animals  are  of 
a  great  variety  of  shapes  and  sizes,  and  in  such  prodi- 
gious  numbers,  that,  in  a  sliort  time,  the  whole  surface  of 
the  rock  appears  to  be  alive  and  in  motion.  The  most 
common  of  the  worms  at  Loo-Choo  is  in  the  form  of  a 
star,  with  arms  from  four  to  six  inches  long,  which 
are  moved  about  with  a  rapid  motion,  in  all  directions, 
probably  to  catch  food.  Others  are  so  sluggish,  that 
■-hey  may  be  mistaken  for  pieces  of  the  rock,  and  ai- 
generally  of  a  dark  colour,  and  from  four  to  five  inches 
long,  and  two  to  three  round.  When  the  coral  is 
broken,  about  high-water,  it  is  a  solid  hard  stone  ;  but  if 
any  part  of  it  be  detached  at  a  spot  which  the  tioe 
readies  svery  day,  it  U  found  to  Im  full  of  worms  r-  f 


different  length  and  colours ;  some  being  as  fine  as  a 
thread,  and  several  feet  long,  of  a  bi'ight  yellow,  and 
sometimes  of  a  blue  colour  ;  oUiers  resemble  snails,  and 
some  are  not  unlike  lobsters  in  shape,  but  soft,  and  no* 
above  two  inches  long.  The  growth  of  the  coral  ap. 
pears  to  cease  when  the  worm  is  no  longer  exposed  to 
the  washing  of  the  sea.  Thus,  a  reef  rises  in  the  form 
of  a  cauliflower,  till  its  top  has  gained  the  level  of  the 
highest  tides,  above  which  the  worm  has  no  power  to 
advance,  and  the  reef,  of  course,  no  longer  extends 
itself  upwards.  The  other  parts,  in  succession,  reach 
the  surface,  and  there  stop,  forming,  in  time,  a  level 
field  with  steep  sides  all  round.  The  reef,  however, 
continually  increases,  and  being  prevented  from  going 
higher,  extends  itself  laterally  in  all  directions.  But  this 
growth  being  as  rapid  at  the  upper  edge  as  it  is  lower 
down,  the  steepness  of  the  face  of  the  reef  is  still  pre- 
served. These  are  the  circumstances  which  render 
coral  reef  so  dangerous  in  navigation ;  for,  in  the  first 
place,  they  are  seldom  seen  above  water ;  and  in  the 
next,  their  sides  are  so  steep,  that  a  ship's  bows  may 
strike  against  the  rook,  before  any  change  of  soundings 
fias  given  warning  of  the  danger." 

Another  navigator  gives  the  following  succinct  ac- 
count of  the  manner  in  wliich,  after  being  raised  up,  the 
coral  islands  gradually  acquire  a  soil  and  vegetation  :— 
"  To  be  constantly  covered  with  water  seems  necessary, 
to  the  existence  of  the  animalcules,  for  they  do  not 
woi'k,  except  in  holes  upon  the  reef,  beyond  low- water 
mark ;  but  the  coral,  sand,  and  other  broken  remnants 
thrown  up  by  the  sea,  adhere  to  the  rock,  and  form  a 
solid  mass  with  it,  as  high  as  the  common  tides  reach. 
That  elevation  surpassed,  the  future  remnants,  being 
rarcty  covered,  lose  their  adhesive  property,  and  remain, 
ing  Jn  a  loose  state,  form  what  is  usually  called  a  Key^ 
upon  the  top  of  the  reef.  The  new  bank  is  not  long 
in  being  visited  by  sea-birds  ;  salt  plants  take  root  upon 
it.  and  a  soil  begins  to  be  formed ;  a  cocoa-nut,  or  the 
drupe  of  a  pandanus,  is  thrown  on  shore ;  land  birds 
visit  it,  and  deposit  the  seeds  of  shrubs  and  trees  ;  every 
high  tide,  and  still  more  every  gale,  add^  something  to 


llifi  l»ank  ;  the  form  of  an  island  is  gradually  assumed  ; 
and  last  of  all  comes  man  to  take  possession." 

Tlie  other  chief  agents  in  changing  the  surface  of  the 
earth  are  volcanos  and  earthquakes.  The  changes 
occasioned  by  the  eruptions  of  the  former  are  very  con- 
siderable near  the  seat  of  action,  but  they  operate 
over  a  less  extensive  field  than  either  of  those  which 
have  been  already  mentioned.  The  principal  effect  of 
the  issue  of  subterranean  fires  is  the  elevation  of  the 
surface  of  the  surrounding  country  ;  and  the  size  of  the 
mountains  themselves  must  have  been  prodigiously 
increased  by  the  matter  thrown  up  during  successive 
eruptions.  Earthquakes  appear  to  be  brought  about 
by  the  same  causes  as  volcanic  eruptions ;  but  their 
action  is  much  more  tremendous  than  that  of  the  latter. 
They  are  frequently  accompanied  by  loud  subterraneous 
noises,  and  are  sometimes  so  violent,  that  the  ground 
heaves  up,  and  undulates  like  an  agitated  sea.  They 
are  felt,  almost  at  the  same  instant,  over  a  mos' 
astonishing  extent ;  though  happily,  compared  wit! 
lliis  extent,  their  destructive  ravages  are  confined 
within  a  small  range.  In  those  parts,  which  appear  to 
De  near  the  centre  of  their  action,  the  most  calamitous 
effects  sometimes  occur :  whole  cities  are  destroyed, 
and  their  inhabitants  buried  beneath  the  ruins ;  springs 
are  stopped,  and  others  gush  out  in  new  places  ;  fissures 
are  made  in  the  earth ;  and  enormous  masses  of  rock 
and  other  materials  sink  down,  or  are  detached  from 
ihe  mountains. 

Such  are  the  principal  changes,  which  the  surface  of 
»he  globe  is  now  undergoing.  But  great  as  they  are, 
ihey  could  not  have  brought  about  those  grand  revo- 
lutions, which  formerly  visited  the  earth,  and  in  which 
such  multitudes  of  the  animal  race  were  consigned  to 
destruction.  The  whole  of  them  are  insufficient  to 
alter,  in  any  perceptible  degree,  the  level  of  the  sea, 
uill  less  to  have  occasioned  an  overwhelming  of  the 
land  by  that  element.  Some  philosophers  have  endea- 
voured to  prove  that  a  gradual  and  general  lowering  of 
the  level  of  the  sea  takes  place,  and  have  appealed  to 
certain  observations,  which,  if  correct,  tend  to  establish 
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the  fict  of  a  diniiiiution  of  the  waters  along  the  norlherf* 
uliores  of  the  Baltic.  But  it  must  not  be  fortrotteu. 
that  though  in  some  places  the  ocean  has  retired,  or 
sunk  in  level,  in  others  it  has  encroached  upon  the 
land ;  while  -  it  is  known  that  many  harbors  of  the 
Mediterranean  have  preserved  exactly  the  same  level 
since  the  time  of  the  ancients.  It  is  plain,  therefore, 
that  all  variations  upon  the  coasts  of  the  ocean  are 
merely  of  a  local  kind,  and  that  if  the  different  accounts 
are  balanced,  we  must  arrive  at  the  conclusion,  that  the 
general  volume  of  the  ocean,  and  perhaps  even  its  su- 
perficial extent,  suffer  neither  increase  nor  diminution. 
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THE   ATMOSPHERE. 


The  atmosphere  is  one  of  the  most  essential  appen. 
dages  to  the  globe  we  inhabit,  and  exhibits  a  most 
striking  proof  of  Divine  skill  and  omnipotence.  It  is 
now  ascertained  to  be  a  compound  substance,  formed 
chiefly  of  two  very  different  ingredients,  termed  oxygen 
and  nitrogen  gas.  Of  100  measures  of  atmospheric  air, 
til  are  oxygen,  and  79  nitrogen.  The  one,  namely, 
oxygen,  is  the  principle  of  combustion.  It  is  absolutely 
necessary  for  the  support  of  animal  life,  and  is  one  of 
the  most  important  substances  in  nature.  The  other 
{idirogen)  is  altogether  incapable  of  supporting  either 
flame  or  animal  life.  But  the  term  atmosphere  is  also 
applied  to  the  whole  mass  of  fluids,  consisting  of  air, 
vapours,  electric  fluid,  and  other  matters  which  sur- 
round the  earth  to  a  certain  height.  This  mass  of  fluid 
matter  gravitates  to  the  earth,  revolves  with  it  in  its 
diurnal  rotation,  and  is  carried  along  with  it  in  its 
course  round  the  sun  every  year.  It  has  been  con- 
puted  to  extend  about  45  miles  above  the  earth's  sur- 
face,  and  it  presses  on  the  earth  with  a  force  propor- 
tioned to  its  height  and  density.  From  experiments 
made  with  the  barometer  it  has  beea  ascertained,  thai 
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It  presses  with  a  weight  of  about  15  pounds  on  every 
square  inch  of  the  earth's  surface ;  and,  therefore,  its 
pressure  on  the  body  of  a  middle-sized  man,  is  equal  to 
about  32,000  pounds,  or  14  tons  avoirdupois,  a  pres- 
sure which  would  be  insupportable,  and  even  fatal, 
were  it  not  equal  on  every  part,  and  counterbalanced 
by  the  spring  of  the  air  within  us.  The  pressure  of 
the  whole  atmosphere  upon  the  earth  is  computed  to 
be  equivalent  to  that  of  a  globe  of  lead,  66  miles  in 
diameter ;  in  other  words,  the  whole  mass  of  the  air, 
which  surrounds  the  globe,  compresses  the  earth  with 
a  force  or  power  equal  to  that  of  five  thousand  millions 
of  millions  of  tons.  This  amazing  pressure  is,  however, 
essentially  necessary  for  the  preservation  of  the  present 
constitution  of  our  globe,  and  of  the  animated  beings 
wliich  dwell  on  its  surface.  It  prevents  tiie  heat  of  tbc 
sun  from  converting  water,  and  all  otlior  fluids  into 
vapour ;  and  preserves  the  vessels  of  all  organized 
beings  in  due  tone  and  vigour.  Were  the  atmos- 
pherical pressure  entirely  removed,  the  elastic  fluids 
contained  in  the  finer  vessels  of  men  and  other  animals 
would  inevitably  burst  them,  and  life  would  become 
extinct ;  and  most  of  the  substances  on  the  face  of  the 
tarth,  particularly  liquids,  would  be  dissipated  into 
vapour. 

Besides  these,  the  atmosphere  possesses  a  great 
variety  of  other  admirable  properties,  of  which  the  fol- 
lowing may  be  mentioned.  It  is  the  vehicle  of  smells, 
Dy  which  we  become  acquainted  with  the  qualities  of 
the  food  which  is  set  before  us,  and  learn  to  avoid 
those  places,  which  are  damp,  unwholesome,  and 
dangerous.  It  is  the  medium  of  sounds,  by  means  of 
which  knowledge  is  conveyed  to  our  minds.  Its  undu- 
lations,  like  so  many  couriers,  run  for  ever  backward? 
ind  forwards,  to  convey  our  thoughts  to  others,  and 
heirs  to  us,  and  to  bring  news  of  transactions  which 
requently  occur  at  a  considerable  distance.  A  few 
strokes  on  a  large  bell,  through  the  ministration  of  the 
air,  will  convey  signals  of  distress,  or  of  joy,  in  a 
quarter  of  a  minute,  to  the  population  of  a  city  con- 
taining a  hundred  thousand  inhabitants.     It  transmits 
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lo  our  ears  all  the  harmonies  of  music,  and  expresses 
every  passion  of  the  soul :  it  swells  the  notes  of  the 
nightingale,  and  distributes  alike  to  every  ear  the 
pleasures,  which  arise  from  the  harmonious  sounds  ol 
a  concert.  It  produces  the  blue  colour  of  the  sky,  and 
is  the  cause  of  the  morning  and  evening  twilight,  by 
its  property  of  bending  the  rays  of  light,  and  retlectmg 
?hem  in  all  directions.  It  forms  an  essential  requisite 
for  carrying  on  all  the  processes  of  the  vegetable  king- 
dom, and  serves  for  the  production  of  clouds,  rain,  and 
iew,  which  nourish  and  fertilize  the  earth.  In  short,  it 
would  be  impossible  to  enumerate  all  the  advantages 
we  derive  from  this  noble  appendage  to  our  world. 
vVere  the  earth  divested  of  its  atmosphere,  or  were  only 
«wo  or  three  of  its  properties  changed  or  destroyed, 
«t  would  be  left  altogether  unfit  for  the  habitation  of 
sentient  beings.  Were  it  divested  of  its  undulating 
quality,  we  should  be  deprived  of  all  the  advantages  oi 
flpeech  and  conversation,  of  all  the  melody  of  the 
feathered  songsters,  and  of  all  the  pleasures  of  music, 
and,  like  the  deaf  and  dumb,  we  could  have  no  powe» 
of  communicating  our  thoughts  but  by  visible  signs. 
Were  it  deprived  of  its  reflective  powers,  the  sun  would 
appear  in  one  part  of  the  sky  of  a  dazzling  brightness, 
while  all  around  would  appear  as  dark  as  midnight 
and  the  stars  would  be  visible  at  noon-day.  Were  i\ 
deprived  of  its  refractive  powers,  instead  of  the  gradual 
approacli  of  the  day  and  the  night,  which  we  now 
experience,  at  sun-rise  we  should  be  transported,  all  at 
once,  from  midnight  darkness  to  the  splendour  of  noon- 
day ;  and,  at  sun-set,  should  make  a  sudden  transition 
from  the  splendours  of  day  to  all  the  horrors  of  mid- 
night, which  would  bewilder  the  traveller  in  his 
journey,  and  strike  the  creation  with  amazement.  In 
fine,  were  the  oxygen  of  the  atmosphere  completely 
extracted,  destruction  would  seize  on  all  tribes  of  the 
living  world,  throughout  every  region  of  earth,  air, 
and  sea. 

Dicr. 


THE  WINDS 

A  change  in  the  temperature  of  a  portion  of  air ; 
increase  or  a  diminution  of  the  quantity  of  wat<Ar, 
which  it  holds  in  a  state  of  vapour ;  in  short,  anj 
circumstance  which  causes  it  either  to  contract  o» 
expand,  destroys  the  equilibrium  among  the  differem 
parts  of  the  atmosphere,  and  occasions  a  rush  of  air, 
that  is,  a  wind,  towards  the  spot  where  the  balance  has 
been  destroyed.  Winds  may  be  divided  into  three 
classes :  those,  which  blow  constantly  in  the  same 
direction ;  those,  which  are  periodical ;  and  those, 
which  are  variable.  Tne  permanent  winds  are  those 
which  blow  constantly  between,  and  a  few  degrees 
beyond,  the  tropics,  and  are  called  trade  winds.  On 
the  north  of  the  equator,  their  direction  is  from  th* 
north-east,  varying  at  times  a  point  or  two  of  the 
compuss  each  way :  on  the  souih  of  the  equator,  they 
proceed  from  the  south-east.  The  origin  of  them  is 
this : — the  powerful  heat  of  the  torrid  zone  rarefies,  oi 
makes  lighter,  the  air  of  that  region  ;  the  air,  in  con- 
sequence  of  this  rarefaction,  rises,  and  to  supply  its 
place,  a  colder  atmosphere  from  each  of  the  temperate 
zones  moves  towards  the  equator.  But  these  north  and 
soutn  winds  pass  from  regions,  where  the  rotatory  mo- 
tion of  the  earth's  surface  is  less,  to  those  where  it  ia 
greater.  Unable  at  once  to  acquire  this  new  velocity, 
they  are  left  behind,  and  instead  of  being  north  and 
south  winds,  as  they  would  be,  if  the  earth's  surface 
did  not  turn  round,  they  become  north-east  and  south 
east  winds. 

The  moonsoons  belong  to  the  class  of  peroidical  winds. 
They  blow  half  the  year  from  one  quarter,  and  the 
other  half  from  the  opposite  direction :  when  they  shift, 
variable  winds  and  violent  storms  prevail  for  a  time, 
which  render  it  dangerous  to  put  to  sea.  The  monsooni 
of  course  suffer  partial  changes  in  particular  places, 
owing  to  the  form  and  position  of  the  lands,  and  to 
other  circumstances ;  but  it  will  be  sufficient  to  give 
their  general  directions.  From  April  to  October,  a 
south-eEist  wind   prevails  north  of  the  equator,   soutfi. 


ward  of  this  a  south-east  wind  ;  from  October  to  April, 
a  north-east  wind  north  of  the  equator,  and  a  north-west 
between  the  equator  and  10'^  of  south  latitude. 

The  land  and  sea-ireezes,  which  are  common  on  the 
coasts  and  islands  situated  between  the  tropics,  are 
another  kind  of  periodical  winds.  During  the  day,  the 
air,  over  the  land,  is  strongly  heated  by  the  sun,  and  a 
cool  breeze  sets  in  from  the  sea ;  but  in  the  night,  the 
atmosphere  over  the  land  gets  cooled,  while  the  sea,  and 
consequently  the  air  over  it,  retains  a  temperature 
nearly  even  at  all  times ;  accordingly,  after  sunset,  a 
land-breeze  blows  off  the  shore.  The  sea-breeze  gene- 
rally sets  in  about  ten  in  the  forenoon,  and  lasts  till  six 
in  the  evening ;  at  seven  the  land  breeze  begins,  and 
continues  till  eight  in  the  morning,  when  it  dies  away. 
These  alternate  breezes  are,  perhaps,  felt  more  power- 
fully on  the  coast  cf  Malabar  than  any  where ;  their 
effect  there,  extends  to  a  distance  of  twenty  leagues 
from  the  land. 

Thus,  within  the  limits  of  from  twenty-eight  to  thirty 
iegrees  on  each  side  of  the  equator,  the  movements  of 
the  atmosphere  are  carried  on  with  great  regularity ; 
but  beyond  these  limits,  the  winds  are  extremely  varia- 
ble and  uncertain,  and  the  observations  made,  have  not 
yet  led  to  any  satisfactory  theory,  by  which  to  explain 
fhem.  It  appears,  however,  that  beyond  the  region  of 
the  trade-winds,  the  most  frequent  movements  of  the 
atmosphere  are  from  the  south-west,  in  the  north  tem- 
perate zone.  This  remark  must  be  limited  to  winds 
blowing  over  the  ocean,  and  in  maritime  countries  ;  be- 
cause those  in  the  interior  of  continents  are  influenced 
by  a  variety  of  circumstances,  among  which  the  height 
and  position  of  chains  of  mountains  are  not  the  least 
important.  The  south-west  and  north-west  winds  of 
the  tempeiate  zones,  are  most  likely  occasioned  in  the 
following  rnannei  : — In  the  torrid  zone  there  is  a  con- 
tinual ascent  of  air,  which,  after  rising,  must  spread 
Itself  to  the  north  and  south  in  an  opposite  direction  to 
the  trade-winds  below  :  these  upper  currents,  becoming 
cooled  above,  at  last  descend  and  mix  themselves  with 
the  lower  air ;  part  of  them  may  perhaps  fall  again  into 
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the  trade-winds,  and  the  remainder,  pursuing  its  course 
towards  the  poles,  inay  occasion  the  noith-west  and 
south-west  winds,  of  which  we  have  been  speaking. 
Tliis  interchange  between  the  heated  air  ol*  the  Tropics, 
and  the  cold  air  of  the  Polar  regions,  gieatly  tends  to 
moderate  the  climate  of  each.  Besides  the  air  from  th« 
Tropics  being  richer  in  oxygen,  on  account  of  the  more 
luxuriant  vegetation  decomposing  a  larger  quantity  ot 
carbonic  acid,  is  well  calculated  to  supply  any  deficiency 
in  the  amount  of  this  most  imporiuiit  substance,  which 
might  occur  from  the  barrenne.?3  of  a  less  favoured 
climate. — (Seepage  224.) 

Hurricanes  have  been  supposeii  to  be  of  electric  ori- 
gin. A  large  vacuum  is  sudosnly  created  in  the  at- 
mosphere,  into  which  the  surrounding  air  rushes  with 
immense  rapidity,  sometime'!  from  opposite  points  of 
the  compass,  spreading  the  most  frightful  devastation 
along  its  track,  rooting  up  trees,  and  levelling  house* 
»vith  the  ground.  They  ate  seldom  experienced  beyond 
i'he  tropics,  or  nearer  the  equator  thau  the  9th  or  10th 
parallels  of  latitude ;  and  they  rage  with  the  greatest 
fury  near  the  tropics,  in  the  vicinity  of  land  or  i.slands, 
while  fur  out  in  the  open  ocean  they  rarely  occur. 
They  are  most  common  among  the  V-V^est  India  island.s, 
lear  the  east  coast  of  Madagascat,  in  the  islands  of  Mau- 
rtius  and  Bourbon,  in  the  Bay  of  i5engal,  at  the  changing 
Df  the  monsoons,  and  on  the  coasts  of  China. 

Whirlwinds  sometimes  arise  from  winds  blowing 
imong  lofty  and  precipitous  mountains,  the  form  of 
vvhicli  influences  their  direction,  and  occasions  gusts  to 
descend  with  a  spiral  or  whirling  motion.  They  are 
frequently,  however,  caused  by  two  winds  meeting  each 
other,  at  an  angle,  and  then  turning  upon  a  centre. 
When  two  winds  thus  encounter  one  another,  any  cloud 
which  happens  to  be  between  them,  is  of  course  con- 
densed, and  turned  rapidly  round ;  and  all  substances* 
sufticiently  light,  are  carried  up  into  the  air  by  the 
,/  whirling  motion  which  ensues.  The  action  of  a 
whirlwind  at  sea,  occasions  the  curious  phenomenon 
•ailed  a  waterspout. 

Library  (f  JJs^ul  Enneledge. 
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AQUEOUS  VAPOUR— CLOUDS  AND  MIST^^ 
RAIN,  DEW,  SNOW,  HAIL 

V^hen  the  water  is  pxpos^'d  to  the  air,  it  is  gradually 
eoilveited  into  vapour,  which,  on  account  of  its  sppcific 
evity,  ascf^nds  into  thn  atmosphere.  This  vapour  pre- 
eents  itself  in  various  forms.  When  the  air  holds  it  in 
solution,  it  is  invisible,  just  as  salt  dissolved  in  WMtf-r  is 
invisible;  but  when  the  air  biconv  s  incapable  of  re- 
taining it  in  solution,  the  wat(  rv  particles  b'  com"  visible, 
either  in  the  form  of  clouds  and  mists  susp  ndcd  in  the 
atmf  «phere,  or  in  that  of  rain,  dew,  snow,  and  hail  falling 
to  the  ground. 

Clouds  and  Mists  differ  only  in  this,  that  the  formei 
float  ui  the  air,  whereas  the  latter  extend  along  the 
ground.  Water,  dissolved  in  the  atmosphere,  is  first 
by  the  agency  of  cold,  withdrawn  from  it  in  very  minute 
particles,  which  being  very  light,  remain  suspended  a' 
a  greater  or  less  distance  from  the  earth,  and  are  kep 
asunder  by  the  electrical  repulsion  developed  duiino 
Sieir  separation  tVom  the  air.  W^hen  the  electricit/  i? 
removed  gradually,  by  pointed  rocks,  trees,  &c.  oi 
suddenly,  during  thunder  storms,  the  rain  falls.  I'hus 
we  perceive  another  admirable  means  by  which  climatesi 
are  rendered  more  suitable  to  man.  The  enormou? 
evaporation  which  occurs  in  hot  countries  cools  them 
by  abstracting  vast  quantities  of  heat,  which  is  imparted 
to  colder  regions  when  the  clouds  are  formed,  and  again, 
tvlien  the  rain  descends.  The  height  of  clouds  is  very 
various.  In  ascending  to  the  summits  of  mountains,  the 
traveller  frequently  passes  through  a  zone  of  clouds,  and 
beholds  the  vesicular  vapours  of  which  it  is  composed, 
stretched  ..mder  his  feet  like  a  vast  plain  cov<'red  witi? 
snow  ;  and  even  on  Chimborazo,  the  loftiest  peak  of  the 
Andes,  there  are  always  to  b;-  seen,  at  an  iinm"tise  height, 
certain  whitish  clouds  resembling  flakes  of  wool.  These 
cl'Mids,  which  are  perhaps  many  miles  from  the  surface 
o*  die  earth,  have  bi  en  suppose^d  to  owe  their  elevation  to 
Di^aUTe  e)<»ctj-icity  repelling  them  from  the  {{round,  in 
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the  name  ^mj  as  mi^ts  are  supposed  to  ovre  their  depres- 
Bion  tr»  positive  electricity  attracting  th«rn  towards  it. 

Rain  fall  from  the  clouds,  wlieii  the  vesicular  vapour 
of  which  they  are  composed,  unites  into  drops.  The 
fall  of  the  drops  of  rain,  after  tht-y  are  formed,  is  easily 
accounted  for  from  the  attraction  of  gravity  ;  but  the 
cause  of  the  conversion  of  vesicular  vapour  into  rain- 
drops is  Lot  better  understood,  than  the  cau.se  of  the 
conversion  of  vapour  into  vesicles  ;  though  it  is  highly 
pri»bal)le.  that  electricity  is  an  agent  in  the  one  ca.se,  as 
well  as  in  the  other.  If  the  change  be  owing  to  the 
diminution  of  this  fluid,  we  have  a  ready  explanation  of 
the  well-known  fact,  that  mountainous  are  the  mo.st 
rainy  countries ;  mountains  constituting  so  many  points 
for  drawing  off  the  electric  fluid.  This  supposition  is 
fiuther  rendered  very  probable  by  the  fact,  that  no 
rain  falls  in  those  regions  where  thunder  is  unknown, 
as  in  the  environs  of  Lima,  and  on  the  coast  of  Peru. 
The  quantity  of  rain  that  falls  in  ditferent  regions  of 
the  globe,  is  very  different.  It  is  most  abundant  within 
the  torrid  zone,  and  decreases  in  proportion  to  the  dis- 
tance from  the  eipiator.  The  annual  fall  at  Grenada, 
in  12°  N.  lat.  is  126  inches;  at  Calcutta,  in  22°  N.  lat. 
it  is  81  inches;  at  Rome,  in  41°  54",  it  is  39  inches;  ia 
England,  32  inches  ;  and  at  Petersburg,  in  lat.  59°  KV, 
it  is  only  16  inches.  Even  in  ditferent  places  in  the 
same  country,  the  quantity  that  falls  is  ditferent.  iint 
the  most  curious  tact  of  all,  in  the  natural  history  of 
rain,  is  the  difference  of  quantity,  which  i.s  collected  at 
diflerent  heights  at  the  same  place.  In  one  year,  a 
rain-guage  on  the  top  of  Westminster  Abbey,  received 
12  inches;  another  on  the  top  of  a  house  in  the  vicinity 
received  18  inches;  and  a  third  on  the  surface  of  the 
ground  received  22  inches. 

Dew,  or  the  moisture  insensibly  deposited  from  the 
atmosphere  on  the  surface  of  the  ground,  is  a  well- 
known  phenomenon.  It  was  hmy:  supposed,  that  its 
precipitation  was  owiui;  to  the  cooling  of  the  atmosphere 
towards  evening,  which  prevented  it  from  retaining  so 
great  a  quautiay  of  watery  vapour  in  solution,  as  during 
the  heat  of  the  dav.  ]iut  it  has  been  recently  proved, 
that  the  deposition  of  dew  ie  produced  by  the  cooling  of 


the  surface  of  the  earth,  which  takes  place  previously 
to  the  cooling  of  the  atmosphere.  The  earth  is  an  ex- 
cellent radiator  of  caloric,  Avhilst  the  atmosphere  does 
not  possess  that  property  in  any  sensible  degree.  To- 
wards evening,  therefore,  when  the  solar  heat  declines, 
and  after  sunset,  when  it  entirely  ceases,  the  earth 
rapidly  cools  by  radiating  heat  towards  the  skies ; 
whilst  the  air  has  no  means  of  parting  with  its  heat,  but 
Dy  coming  in  contact  with  the  cooled  surface  of  the 
earth,  to  which  it  communicates  its  caloric.  Its  solvent 
power  being  thus  reduced,  it  is  unable  to  retain  so  large 
a  portion  of  watery  vapoui",  and  deposits  those  pearly 
drops  called  dew.  This  view  of  the  matter  explains  the 
reason  why  dew  falls  more  copiously  in  calm  than  in 
stormy  weather,  and  in  a  clear  than  in  a  cloudy  atmos- 
phere. Accumulations  of  moisture  in  the  atmosphere 
not  only  prevent  the  free  radiation  of  the  earth  towards 
the  upper  regions,  but  themselves  radiate  towards  the 
earth ;  whereas,  in  clear  nights,  the  radiation  of  the 
ey^i'th  passes  without  obstacle  through  the  atmosphere 
to  the  distant  regions  of  space,  whence  it  receives  no 
caloric  in  exchange.  The  same  principle  enables  us 
to  explain  the  reason,  why  a  bottle  of  wine  taken  fresh 
from  the  cellar,  (in  summer  particularly,)  will  soon  be 
covered  with  dew.  The  bottle,  being  colder  than  the 
surrounding  air,  absorbs  caloric  from  it ;  the  moisture 
therefore,  which  that  air  contained,  becomes  visible, 
and  forms  the  dew,  which  is  deposited  on  the  bottle. 
In  like  manner,  in  a  warm  room,  or  in  a  close  carriage, 
the  inside  of  the  windows  is  covered  with  vapour,  be- 
cause the  windows  being  colder  than  the  breath,  de. 
prives  it  of  part  of  its  caloric,  and  by  this  means  convert 
it  inta  waLeiy  vapour.  Bodies  attract  dew  in  propor- 
tion as  the)'-  are  good  radiators  of  caloric,  as  it  is  this 
quality  whicn  reduces  their  temperature  below  that  of 
the  atmosphere.  Hence  we  find,  that  little  or  no  dew 
is  deposited  on  rocks,  sands,  or  water ;  while  grass  ana 
living  vegetables,  to  which  it  is  so  highly  beneficial, 
attract  it  in  abundance  ;  a  remarkable  instance  of  the 
wise  and  bountiful  dispensations  of  Providence.  The 
same  benevolent  design  we  may  observe,  also  in  the 
abundance  of  dew  in   summer  and   in   hot  climates,  in 
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which  ils  cooling  effecis  are  so  much  required.  Th6 
more  caloric  the  earth  receives  during  the  day,  the 
more  it  will  radiate  afterwards ;  arid  consequently,  the 
more  rapidly  its  temperature  will  be  reduced  in  the 
eveninfj,  in  comparison  with  that  of  the  atmosphere. 
In  the  West  Indies,  accordingly,  where  the  intense  heat 
of  the  day  is  strongly  contrasted  Avilh  the  coolness  of 
the  evening,  the  dew  is  prodigiously  &.bundant.  When 
dew  is  frozen  the  moment  it  falls,  it  gets  the  name  of 
\o(ir-f}-osl. 

Snow  is  another  of  the  forms  which  the  vajX)urs  of 
the  atmosphere  assume.  It  consists  of  aqueous  vapour, 
congealed  either  while  falling,  or  when  in  the  air  pro- 
vious  to  falling.  The  first  crystals,  produced  at  a  great 
height  in  the  atmosphere,  determine,  as  they  descend, 
the  crystallization  of  aqueous  particles,  which,  without 
their  presence,  the  surrounding  air  would  retain  in  a 
state  of  solution.  The  result  is  the  formation  of  hexa- 
gonal  dans,  or  stars  of  six  rays,  v.hcn  the  weather  is 
sufficiently  calm,  and  the  temperature  not  too  high  to 
deform  the  crystals  by  melting  off  their  angles ;  but 
when  the  atmosphere  is  agitated,  and  the  snow  falls 
from  a  great  height,  the  crystals  clash  together,  unite  in 
groups,  aid  form  irregular  flakes. 

Hail,  according  to  all  appearance,  is  a  species  of 
snow,  or  of  snowy  rain,  wliich  has  undergone  a  variety 
of  congelations  and  superficial  meltings  in  its  passage 
th.rougli  ditlerent  zones  of  the  atmosphere,  of  differeiil 
temperatures.  Its  formation  evidently  depencls  on 
electricity.  It  is  by  an  electrical  apparatus,  that  we 
can  produce  artificial  hail ;  and  it  is  well  known,  thai 
volcanic  eruptions  are  often  followed  by  the  fail  of  hail- 
stones  of  enormous  size. 

Such  are  the  principal  circumstances  which  are  sup 
posed  to  concur  in  the  formation  of  aqueous  meteors. 
Their  beneficial  influence  upon  the  earth  is  a  point  mon. 
easy  to  determine.  We  observe  all  nature  languish, 
when  the  atmosphere  retains,  for  too  long  a  time,  the 
.iioisture  arising  from  the  earth.  Plants  fiide  and 
.iroop ;  animals  feel  their  strength  fiiiling  them;  man 
himself,  breathing  nothijig  but  dust,  can  with  difficulty 


procure  shelter  "ttom  the  sultry  hoat,  by  which  his  frame 
IS  parch-'d  and  overpowered.  But  scarcely  have  the 
waters  of  heaven  descended  from  the  clouds,  when  all 
living:  beings  bejiin  to  revive  :  the  fields  resume  their 
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green  attire  ;  the  flowers  their  lively  tints,  animals  the 
ppoitive  freedom  of  their  motions,  and  the  elements  of 
the  air  their  healthful  equilibrium.  Snow  itself,  whose 
very  name  alarms  the  natives  of  the  tropics,  is  produc- 
tive of  real  advantages  in  the  economy  of  nature  ;  it  se- 
cures  the  roots  of  plants  against  the  eflects  of  intense 
cold :  it  serves  to  moisten  gently  those  lands,  from 
which,  owmg  to  tlieir  local  situation,  the  rain  is  too 
"soon  carried  off;  and  it  paves  for  llie  inhabitant  of  the 
north,  commodious  and  agreeable  roads,  along  which 
he  gaily  skims  in  his  light  and  nimble  sledge.  Hail 
alone,  of  all  the  aqueous  meteors,  never  appears  but  as 
a  harbinger  of  distress.  Birds  and  quadrupeds  in- 
stinctively conceal  themselves,  as  soon  as  they  have  any 
presentiment  of  its  coming.  Man  can  neither  foresee 
its  approach,  nor  arrest  its  ravages ;  he  has  been  able 
to  ward  off  the  thunderbolts  of  the  sky,  but  he  sees  the 
nail  destroy  his  corn,  break  his  fruit  trees,  and  shatter 
the  very  house  where  he  dwells,  without  being  able  lo 
prevent  it. 

M'Culixoch's  Course  of  Reading. 


ON  THE  DELUGE. 


It  stands  on  record  in  Scripture,  that  this  globe  was 
twice  enveloped  in  water  ;  once,  when  God  by  Ins  work 
of  SIX  days,  described  in  the  first  chapter  of  the  book  of 
Genesis,  raised  it  up  from  what  is  usually  called  its 
chaotic  state  ;  and  a  second  time  in  the  days  of  Noah. 
Now,  the  effects  of  these  two  immersions  of  the  earth  in 
water  are  distinctly  marked  in  the  present  form  of  it. 

In  regard  to  the  first,  it  is  a  vulgar  error,  to  which 
the  Scripture  gives  no  countenance,  that  the  earth  waa 
first  brought  into  existence  when  God  commenced  his 
six  days'  work.  A  more  careful  reading  of  the  narra- 
tive will  convince   you,  that  thia   work   was  msreljr 


eutttnjr  it  tn  ©rder,  and  fitting  it  for  t>«ing  the  habltattoe 
01  man. 

The  words  of  Scripture  are,  "  In  the  beginning  God 
created  the  heaven  and  the  earth."  This  is  a  general 
announcement  of  what  was  done  in  the  beginning;  but 
now  long  antecedent  to  the  subsequent  history  that  'tC' 
gitming  was,  we  are  not  informed.  The  narrative  pro- 
ceeds, "  And  the  earth  was  without  form  and  void  ;  and 
darkness  was  upon  the  face  of  the  deep,  and  the  Spirit 
of  God  moved  upon  the  face  of  the  waters."  This 
describes  the  condition  in  which  the  earth  was,  when 
God  commenced  his  work  of  six  days.  How  long  it  had 
been  in  that  condition  is  not  said.  There  are  indica- 
tions, however,  in  the  formation  of  tlie  crust  of  tlie 
eailh  itself,  that  it  had  been  for  a  long  period  in  that 
condition,  and  that  its  then  chaotic  state  was  the  result 
'){'  some  former  revolution  or  revolutions.  Now,  in 
(lerfect  conformity  with  this  history,  there  are  evidences 
if  the  present  dry  land  having  been  immersed  in  water, 
for  a  much  longer  period  than  its  transient  immersion 
It  the  deluge.  For  example,  there  are  immense  masses 
■>f  solid  rock,  some  at  great  heights  in  the  mountains, 
some  deep  in  the  bowels  of  the  earth,  entirely  formed  of 
shells  and  other  marine  remains  cemented  together. 
Many  of  the  most  beautiful  marbles  are  thus  formed, 
[n  digging  mines,  after  piercing  through  many  strata  of 
rocks  of  various  descriptions,  and  arriving  at  great 
ieptiis  below  the  surface  of  the  earth,  miners  come  to 
remains  of  plants  and  of  animals,  that  must  have  been 
i»rmed  in  waters  of  the  sea. 

These,  and  many  other  phenomena,  not  only  |)rove, 
.hat  the  globe  was  immersed  in  water,  but  that  it  must 
have  continued  in  that  condition,  for  a  much  longer 
period  than  the  waters  of  the  deluge  remained  upon  it. 

But  there  are  other  phenomena,  tnat  indicate,  that 
after  the  earth  was  brought  into  its  present  form,  .ts 
mountains  and  valleys,  and  rivers  and  seas,  nearly  as 
we  now  see  them,  it  was  suddenly  immeised  in  water, 
which  also  suddenly  receded.  The  phenomena  to  which 
1  now  allude,  are  such  as  fossil  shells,  marine  plants, 
oooes,  ^ui.  which  are  found  ia  earth,  or  gravel,  or  sttud. 


and  in  other  situalionn,  which  indicate  a  much  mors 
Tccent  'deposit,  than  the  shells  and  other  marine  suh. 
Piances  formed  into  solid  rocks,  already  alluded  to.  In 
every  part  of  the  world,  there  are  found  indications  of  a 
submersion  of  the  dry  ground  in  water,  much  later  than 
the  formation  of  the  mountains  and  valleys,  and  affectinp 
the  condition  of  the  globe  much  more  superficially. 
Caves,  for  examjsle,  have  been  found  in  countries  tne 
most  distant  from  one  another,  in  Europe  and  in  Ne\r 
Holland,  containing  large  quantities  of  bones  of  animals, 
mixed  with  earth  or  gravel,  and  in  many  cases,  covered 
with  a  substance  called  stalagmite.  In  many  cases,  the 
bones  belong  to  species  of  animals,  that  no  longer  exist 
in  the  countries  in  which  they  are  found.  Bones  oJ 
elephants,  hyenas,  rhinoceroses,  &c.  have  been  found 
in  Britain,  and  in  many  parts  of  Europe. 

It  seems  now  to  be  generally  admitted  by  scientific 
men,  that  there  are  means  of  ascertaining  at  what  dis 
lance  of  time  a  deluge  covered  the  earth,  and  that  tha 
calculations  founded  upon  them  point  uniformly  to  ths 
time  marked  in  the  Scriptures.  The  following  passa.g« 
is  from  Baron  Cuvier  : — • 

"  Thus,  while  the  traditions  of  all  nations  have  pre- 
served the  remembrance  of  a  great  catastrophe,  the  deluge, 
which  changed  the  earth's  surface,  and  destroyed  nearly 
the  whole  of  the  human  species,  geology  apprizes  us, 
that  of  the  various  revolutions,  which  have  agitated  our 
globe,  the  last  evidently  corresponds  to  the  period,  which 
is  assigned  to  the  deluge. 

"  We  say  that,  by  means  of  geological  considerationa 
alone,  it  is  possible  to  determine  the  date  of  this  great 
event  with  some  degree  of  precision. 

"There  are  certain  fDrmations,  which  mn-t  have 
commenced  immediately  after  the  last  catas'r^p  le,  and 
which,  from  that  period,  have  been  continued  up  to  the 
present  day  with  great  regularity.  Such  are  the  de- 
Dosits  of  detritus  observed  at  the  mouths  of  rivers,  the 
masses  of  rubbish  which  exist  at  the  foot  of  mountains. 
and  are  formed  of  the  fragments,  that  fall  from  theii 
summits  and  sides.  These  deposits  receive  a  yearly  in 
cr&aaQ,  which  it  is  possible  to  measure.     Notliing,  there 


fore,  I9  more  easy,  than  to  calculate  the  time,  which  it 
has  taken  them  to  acquire  th<^ir  present  dimensions. 
I'his  calculation  has  been  made  Nvith  reference  to  the 
debris  of  mountains  ;  and,  in  all  cases,  has  indicated  a 
period  of  about  four  thousand  years.  The  same  result 
has  been  obtained  from  the  other  alluvial  deposits.  In 
short,  whatever  has  been  the  nat.ural  phenomenon,  that 
has  been  interrogated,  it  has  always  been  found  to  give 
evidence  in  accordance  with  that  of  tradition.  The 
traditions  themselves  exhibit  the  most  astonishing  con- 
formity. The  Hebrew  text  of  Genesis  places  the  de- 
luge in  the  year  2349  before  Christ.  The  Indians  make 
the  fourth  age  of  the  world,  tliat  in  which  we  now  live, 
to  commence  in  the  year  3012.  Tlie  Chinese  place  it 
about  the  year  2384.  Confucius,  in  fact,  represents  the 
first  King  Yeo  as  occupied  in  drawing  oif  the  waters  of 
the  ocean,  which  had  risen  to  the  tops  of  the  mountains, 
and  in  repairing  the  damage  which  they  had  occa. 
sioned." — Carlile  on  the  Divine  Origin  of  ike  Holy 
Scriptures. 


I.— MINERAL  KINGDOM. 

There  is  perhaps  no  portion  of  the  earth's  surface,  of 
the  same  extent,  which  coniains  so  great  a  variety  of 
those  mineral  substances  which  minister  to  the  neces- 
sities and  comforts  of  life,  as  the  island  of  Great  Bri- 
tain ;  and  it  would  almost  seem,  from  its  internal  struc- 
ture, as  if  Providence  had  pre-ordained  tliat  it  should 
be  the  seat  of  an  opulent  and  powerful  people,  and 
one  of  his  chief  instruments  for  the  civilization  and 
advancement  of  the  human  race.  That  this  is  no  extra- 
vagant,  overstrained  expression  of  national  -vanity,  may 
we  think,  be  very  easily  made  apparent,  by  a  few 
reflections  on  the  vast  advantages,  which  the  British 
empire  it3elf,  and,  through  it,  the  civilized  worl  1,  have 
derived,  from  the  circurnstance  of  our  possessing  ab 
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iihun(f;incft  of  onp  particular  min!»r;il  undfir  the  aurfact 
of  our  soil.  Thf  almost  inoxhaustible  mines  of  coal., 
which  are  found  in  so  many  ditlerent  parts  of  our 
island,  have  urujuostion.ihly  been  one  of  the  chief 
sources  of  our  wealth,  and  of  uur  influence  amonw  the 
other  nations  of  Kurcpe.  All  our  great  mannficturing 
towns, — Birmingham,-  Leeds,  SlielHeld,  Mancfiester, 
Glasgow,  Paisley,  are  not  only  situated  in  the  imme- 
diate \  icinity  of  coal,  but  never  would  have  existed  with- 
out it.  If  we  !iad  had  no  coal,  we  should  have  lost  the 
greater  part  of  *he  wealth  we  derive  from  our  me- 
tallic  ores;  for  they  could  neither  have  been  drawn 
from  the  depths,  whore  they  he  concealed,  nor,  if  found 
near  the  surface,  could  they  have  been  profitably  re- 
lined.  Without  coal,  the  steam-engine  would  probablj 
have  remained  among  the  apparatus  of  the  natural 
philosopher.  Not  only  did  the  fuel  sui)ply  the  means 
of  Working  the  machine,  but  the  demand  for  artificial 
power,  in  order  to  raise  that  same  fuel  from  the  bowels* 
of  the  earth,  more  immediately  led  to  the  practicaJ  ap- 
plication of  the  great  discovery  made  by  Watt,  while 
repairing  the  philosophical  instrument  of  Dr.  Black. 
Before  the  invention  of  the  steam-engine,  the  power 
required  to  move  machincr)'  was  conrtned  to  the  im- 
pelling force  of  running  water,  of  wind,  of  animal  and 
human  strength, — all  too  weak,  unsteady,  irregular,  and 
costly,  to  admit  of  the  possibility  of  their  extensive  ap- 
plication.  l»ut  Mie  steam-engine  gave  a  giant  power  to 
the  human  race,  capable  of  being  applied  to  every  pur- 
pose,  and  in  every  situation  where  fuel  can  be  found. 
Thus,  manufactures  arose,  and  fi-om  the  cheapness  with 
which  labour  could  be  commanded,  and  the  prodigious 
increase  of  work  done  in  the  same  space  of  time,  thoir 
produce  was  so  reduced  in  price,  as  to  bring  luxuries 
and  comforts  witliin  the  reach  of  thousands,  who  never 
tasted  them  bef(.)re.  New  tastes  thus  excited,  and  in- 
creasing  consumption,  multiplied  manufacturing  estab- 
lishments ;  anri  their  demands  led  to  great  manutacturea 
of  machinerv  ;  competition  led  to  improvement  in  the 
«team-ent£ine  itself,  and  tints,  tiy  the  n  <Mj)n)cal  action  oi 
iniprovciueiit  and  demund,  our  ittacliiimry  tuid  ni<iuu* 


fncturp«  «^r!\dunny  aequirrd  that  high  Hpori^p  of  perf-'C 
tion,  to  wliicli  tlipy  <i'"6  "<^^\"  arrivrd.  With  the  iin- 
provrment  of  the  st('ani-on<ritie,  came  the  womlerful  ap- 
plic.ition  of  it  to  navigation,  which  has  already,  in  a  few 
yeitrs,  produce  d  such  extraordinary  rr suits  ;  and  which, 
when  eonihined  with  its  farther  application  to  whee\ 
carriages,  must,  at  no  great  distance  of  time,  occasion  a 
re\olution  in  the  whole  state  of  society. 

Next  to  coal,  our  iron  is  the  most  important  of  our 
mineral  treasures;  and  it  is  a  remirkable  circumstance, 
that  the  ore  of  that  metal,  which  is  so  essential  to  the 
wants  of  man,  that  civilization  has  never  been  known 
to  exist  without  it,  should  in  Great  Britain  be  plactd  in 
greatest  abundance,  not  only  in  the  vicinity  of.  but  ac- 
tually associated  with,  the  coal  necessary  to  separate 
the  metal  from  the  impurities  of  the  ore,  so  as  to  render 
It  fit  for  use.  In  Sweden,  and  most  other  countries, 
where  iron  mines  exist,  the  ore  is  refined  by  means  of 
wood;  but  no  space  on  the  surface  of  our  island  couIq 
tiave  been  spared  to  grow  timber  for  such  a  purpose; 
and  thus,  without  coal,  in  place  of  being,  as  we  are  now, 
^reat  'exporters  of  wrought  and  unwrought  iron  to  dis- 
tant  nations,  we  nmst  iiave  depended  on  other  countries 
for  this  metal ;  to  the  vast  detriment  of  many  of  our 
manufactures,  which  mainly  owe  their  improvement  and 
•ixtension  to  the  abundance  and'  consequent  cheapness 
»f iron. 

There  are  extensive  mines  of  lead  in  Derbyshire, 
Yorkshire,  Northumberland,  Lanarkshire,  Dumfries- 
«ihire,  and  several  other  places  in  Great  Britain,  suffi- 
cient  not  only  for  the  internal  demand  for  that  metal, 
but  yielding  a  considerable  amount  for  exportation. 
Copper  is  produced  in  large  quantities  in  Cornwall ; 
and  the  same  county  has  been  celebrated  for  its  tim 
mines,  for  nearly  two  thousand  years. 

Coal,  iron,  lead,  copper,  and  tin,  are  the  principal 
minerals  of  our  country,  which,  in  common  language, 
aie  usually  associated  with  the  idea  of  the  produce  of 
mines.  Silver  and  Gold  we  have  none,  with  the  excep- 
tion  of  a  little  of  the  former  contained  in  some  of  ihf 
ores  of  lead,  which  ia  separated  by  re&niag,  when  ift 
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cuRiciriiit  Quaiititv  to  yield  a  profit,  bevonrJ  the  exnense 
of  the  process;  out  we  have  some  other  metals,  liigiily 
useful  in  the  arts,  such  as  zinc,  antimony,  and  man- 
ganese. 

Besides  the  substances  above  mentioned,  v/e  liava 
many  other  mineral  treasures  of  great  importance  still 
to  be  noticed.  Of  these  the  most  valuable  perhaps  is 
limestone,  from  its  use  in  agriculture,  to  meliorate  tho 
soil  and  increase  its  fertility,  and  from  its  being  an  in- 
dispensable ingredient  in  mortar  for  building;  and 
there  are  not  many  parts  of  the  island  fir  distant  from  g 
supply  of  this  material.  Building  stone  is  found  iv 
most  parts  of  the  country ;  and  although  we  must  go  te 
Italy  for  the  material  for  the  art  of  sculpture  to  be  em 
ployed  upon,  we  have  free-stone  applicable  to  all  the 
purposes  of  ornamental  architecture,  and  we  have  many 
marbles  of  great  beauty.  If  stones  be  far  off,  clay  is 
never  wanting  to  supply  a  substitute ;  and  the  most  dis- 
tant nations  have  their  daily  food  served  up  in  vessels, 
the  materials  of  v/hich,  dug  from  our  clay-pits,  have 
given  occupation  to  thousands  of  our  industrious  popu- 
lation,  in  our  potteries  and  ciiina  manufactures.  Foi 
our  supply  of  salt,  that  essential  part  of  the  daily  sus< 
lenance  of  almost  every  human  being,  we  are  not  de- 
pendent on  the  brine  which  encircles  our  island ;  for  we 
have,  in  the  mines  and  salt-springs  of  Cheshire  and 
Worcestershire,  almost  inexhaustible  stores  of  the  purest 
quality,  unmixed  with  those  earthy  and  other  ingredi- 
ents, which  must  be  separated  by  an  expensive  process, 
t)efore  a  culinary  salt  can  be  obtained  from  the  water  of 
the  sea. 

Familiar  as  is  almost  every  one  of  the  mineral  sub- 
stances we  have  named,  in  the  common  business  of  life, 
there  are  many  persons  who  liave  but  a  very  imperfect 
idea  whence  they  are  derived,  and  what  previous  pro- 
cesses they  undergo,  before  they  can  be  made  applicable 
to  our  use.  In  the  formation  of  organized  bodies,  that 
is,  in  the  structure  of  animals  and  plants,  the  most  su- 
perficial observer  cannot  fail  to  discover  a  beautiful  and 
refined  mechanism ;  but  if  we  casi  our  eyes  upon  the 
ground,  and  look  at  heaps  of  gravel,  sand,  clay,  aad 
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Btone,  !t  seems  as  if  chance  only  had  brought  them  to- 
gether, and  that  neither  symmetry  nor  order  can  be  dis- 
covered in  their  nature.  But  a  closer  examination  soon 
convinces  us  of  that,  which  reasoning  from  the  wisdom 
and  design  manifested  by  other  parts  of  creation,  we 
might  beforehand  have  very  naturally  been  led  to  ex. 
pect,  viz.  that  in  all  the  varieties  of  form,  and  structure, 
and  change,  which  the  study  of  the  mineral  kingdom 
displays,  laws  as  fixed  and  immutable  prevail,  as  in  the 
most  complicated  mechanism  of  the  human  frame,  or  in 
the  motions  of  the  heavenly  bodies :  and  if  astronomy 
has  discovered  how  beautifully  "the  heavens  declare 
the  glory  of  God,"  as  certainly  do  we  feel  assured  by 
the  investigations  of  geology,  that  the  earth  "showeth 
liis  handy  work." — Penny  Magazine. 


II.— MINERAL  KINGDOM. 


The  land  rises  from  the  surface  of  the  sea  in  the  form 
>f  islands,  and  of  great  continuous  masses  called  conti- 
nents, without  any  regularity  of  outline,  either  where 
It  comes  in  contact  with  the  water,  or  in  vertical  eleva- 
.ion,  its  surface  being  diversified  by  plains,  valleys,  hills, 
md  mountains,  which  sometimes  rise  to  the  height  of 
.wenty-six  thousand  feet  above  the  level  of  the  sea. 
Numerous  soundings  in  different  parts  of  the  world  have 
shown,  that  the  bottom  of  the  ocean  is  as  diversified  by 
inequalities  as  tlie  surface  of  the  land  ;  a  great  part  of 
it  is  unfathomable  to  us,  and  the  islands  and  continents, 
which  rise  above  its  surface,  are  the  summits  of  moun- 
tains,  the  intervening  valleys  lying  in  the  deepest 
abysses. 

Different  climates  produce  different  races  of  animals, 
and  different  families  of  plants ;  but  the  mineral  king- 
dom, as  far  as  the  nature  of  stone  is  concerned,  is  in- 
dependent of  the  influence  of  climate,  the  same  rocks 
being  found  in  the  polar  and  in  the  eauatorial  regions. 
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Although  there  is  considerable  diversity  in  the  structure 
of  the  earth,  it  is  not  in  any  degree  connected  with 
particular  zones,  as  far  as  relates  to  oircuinstunces, 
ivhich  are  external  to  it;  nor  can  we  say,  that  the 
wonderful  action  which  burning  mountains  tell  us  is 
going  on  in  its  interior,  is  confined  to  any  part  of  the 
sphere,  for  the  volcanic  fires  of  Iceland  burn  as  fiercely 
as  those  that  burst  forth  under  the  line.  From  all  the 
observations  hitherto  made,  there  is  no  reason  to  sup- 
pose, that  any  unexplored  country  contains  mmeral 
bodies,  with  which  we  are  not  already  acquainted ;  and 
although  we  cannot  say  beforehand  of  what  rocks  an 
unexamined  land  is  likely  to  be  composed,  it  is  ex- 
tremely improbable,  that  any  extensive  series  of  rocks 
should  be  found,  constituting  a  class  ditierent  from  any 
which  have  been  already  met  with  in  other  parts  of  tiie 
globe. 

When  we  dig  through  the  vegetable  soil,  we  usually 
come  to  clay,  sand,  or  gravel,  or  to  a  mixture  of  these 
unconsolidated  materials;  and,  in  some  countries,  wo 
shall  probably  find  nothing  else,  at  the  greatest  depth!< 
to  which  we  are  able  to  penetrate.  But  in  most  places, 
after  getting  through  the  clay  and  gravel,  we  sliould 
come  upon  a  hard  stone,  lying  in  layers  or  beds  parallel 
to  each  other,  either  of  one  kind  or  of  difierent  kinds, 
according  to  the  depth.  This  stone  would  vary  in 
ditferent  countries,  and  in  ditferent  places  in  the  same 
country,  as  well  in  its  constituent  parts,  as  in  the  thick- 
ness, alternation,  and  position  of  its  beds  or  hiyers 
It  has  been  ascertained  by  the  observations  of  geologists, 
in  various  parts  of  the  world,  that  the  crust  of  the  earth 
is  composed  of  a  series  of  such  layers,  distinguishable 
from  each  other  by  very  marked  characters  in  theii 
internal  structure.  The  elements,  of  wliich  they  are 
composed,  are  not  very  numerous,  being  for  the  riios^ 
part  the  hard  substance  culled  quartz  by  mineralogists 
of  which  gun  flints  may  be  cited  as  a  familiar  example, 
these  being  wholly  composed  of  it,  and  the  well-knowr 
substancfs,  clay  and  'iniestone;  but  these  elements  are 
aggregated  or  mixed  up  tog*  ther  in  so  many  proper, 
tioiiii  and  forms,  as  to  produce  a  considerable  variety  ot 
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T^vrks.'  Besides  this  elementaiy  cornpositio>  or  wliai 
may  be  termod  their  sintph  structure,  tnv  greatest 
proportion  of  the  rocks,  that  are  so  arrungea  in  layers, 
ountain  foreign  bodies,  such  as  fragments  of  cSer  rucks, 
■shells,  bones  of  land  and  amphibious  animiils,  and  of 
fishes,  and  portions  of  trees  and  plants.  It  u&s  furlhei 
been  found,  that  these  different  layers  oi  strata  lie 
upon  each  other  in  a  certain  determinate  oider,  which 
vi  never,  in  any  degree,  inverted.  Suppose  me  series  of 
strata  to  be  represented  by  the  letters  of  lOe  alj)habet, 
j\  being  the  stratum  nearest  the  surface,  and  Z  the 
'owest :  A  is  never  found  below  Z,  nor  unarr  anv  other 
of  the  intervening  letters  ;  nor  is  Z  ever  founu  above  any 
of  the  letters  that  stand  before  it  in  the  aipnabet :  and 
so  it  is  with  all  the  strata  rtpresented  by  the  other 
letters.  It  must  not,  however,  be  imagjiied,  although 
this  regularity  in  tlie  order  of  superposition  n.visis,  thai 
all  the  different  members  of  the  series  always  occur 
together ;  on  the  contrary,  there  is  no  instance  where 
they  have  all  been  found  in  one  place.  It  possibly  may 
happen,  that  where  C  is  found  in  a  horizontal  position, 
by  going  deeper  all  the  rest  would  follow  in  succession ; 
but  this  we  can  never  know  as  th'^  thich.v-ss  ~juld  be 
infinitely  beyond  our  means  o»  penetrating  •  and  there 
are  reasons,  which  render  the  existence  of  such  an  un. 
interrupted  series  extremely  improbable.  It  vp^-y  sel. 
iom  happens,  that  more  than  three  or  four  memvjers  of 
;he  series  can  be  seen  together ; — we  say  of  the  series, 
because  each  member  is  composed  of  an  almost  infinite 
number  of  subordinate  layers.  This  order  of  succession, 
established  by  geologists,  has  been  determined  by  th^ 
combination  of  many  observations  made  in  ditierenv 
countries  at  distant  points.  The  order  of  three  or  four 
members  was  ascertained  in  one  place ;  the  ujrper 
stratum  in  that  place  was  found  to  be  the  lowest  mem- 
ber of  a  second  series  in  another  place,  and  the  lowest 
stratum  at  the  first  station  was  observed  to  be  the 
uppermost  at  a  third  point ;  and,  in  like  manner,  the 
order  of  superposition  was  discovered  throughout  the 
whole  range.  Neither  is  it  to  be  supposed  that  the 
MTtota,  which   lie  next  each  other,  are  always  lo  in 
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nature ;  as,  for  instance,  that,  wherever  G  Is  found  as- 
sociated  with  another  member,  it  is  always  either  with 
F  above  it,  or  H  below  it :  it  very  often  happens  thai 
F  lies  upon  H,  G  being  altogether  absent ;  and  C  may 
even  be  seen  lying  on  R,  the  whole  of  the  intervene 
ing  members  of  the  series  being  wanting.  Very  fre- 
quently one  of  the  lowest  members  of  the  series  appears 
at  the  surface.  Every  one  may  have  seen  sometimes 
chalk,  sometimes  slate,  lying  immediately  beneath  the 
vegetable  soil,  or  even  at  the  surface  without  that  scanty 
covci'ing.  But  if  a  lower  member  of  the  series  be  seen 
Rt  the  surface,  however  deep  we  might  go,  we  shoulc 
never  find  any  one  of  those  rocks,  that  belong  to  the 
higlier  members  of  that  series.  The  immense  practical 
advantao-e  of  this  knowledge  of  the  determined  order  of 
succession  will  be  seen  at  once  ;  for  if  O  were  found  to 
occupy  the  surface  of  the  country,  it  would  be  at  once 
known,  that  all  search  for  coal  in  that  spot  would  be 
fruitless.  Hid. 


III.— MINERAL  KINGDOM. 

The  means,  by  which  geologists  have  been  enabled 
lO  fix  the  order  of  superposition  in  the  strata  composing 
ih-e  crust  of  the  globe,  have  been  partly  the  mineral 
composition  of  each  member  of  the  series,  partly  their 
Containing  fragments  of  other  rocks,  but  chiefly  the 
remains  of  animals  and  plants,  that  are  imbedded  in 
them.  They  observed,  that  there  was  a  clasi?  of  rocks 
distin<nushed  by  a  considerable  degree  of  hardness,  by 
closeness  of  texture,  by  their  arrangement  in  slaty  beds, 
and  by  possessing,  whesi  )n  thick  masses,  a  glistening 
structure,  called  by  ni-neralogists  crystalline,  of  which 
statuary  marble  or  lo^tf  sugar  may  be  quoted  as  familiar 
examples ;  and  these  were,  even  when  associated  with 
rocks  of  another  sort,  always  lowest. — Aliove,  and  in 
contact   with    them,   another   group  of  strata   was   ob- 


served,  which,  in  mineral  composition,  had  a  good  deal 
of  resemblance  to  those  below  them,  but  contained 
rounded  fragments  of  other  rocks :  and,  when  these 
fragments  were  examined,  they  were  found  to  be  iden- 
tical with  the  rocks  composing  the  lower  strata.  This 
second  series  was  observed  to  be  covered  by  another 

froup  of  strata,  which  contained  shells  and  corals^ 
odies  that  had  never  been  seen  in  any  of  the  lower  . 
strata.  Thus  it  was  clear,  as  the  including  substance  i^ 
must  necessarily  be  formed  subsequently  to  the  pebblft 
or  shell  it  contains,  that,  previous  to  the  formation  of 
this  third  group,  there  had  existed  rocks  to  supply  the 
imbedded  fragments,  and  to  contain  the  waters  of  the 
ocean,  in  which  the  animals  that  once  inhabited  the 
shells  must  have  lived.  Ascending  still  higher,  that  is, 
observing  the  strata  as  they  lay  one  above  another 
towards  the  surface,  it  was  found,  that  many  were 
entirely  composed  of  the  fragments  of  pre-existing 
rocks,  either  in  the  form  of  pebbles,  or  of  sand  cemented 
togetlier  :  that  there  was  a  vast  increase  in  the  number 
and  variety  of  the  imbedded  shells,  the  latter  forming 
very  often  entire  beds  of  rock,  many  feet  in  thickness , 
and  that  the  remains  of  plants  began  to  appear. 

In  this  manner  certain  great  divisions  of  the  strata 
were  established,  by  very  clear  and  infallible  distinctive 
characters.  But  it  was  reserved  for  an  English  prac- 
tical mineral  surveyor  to  make  a  discovery,  which  gave 
a  new  direction  to  geological  inquiries,  and  which,  in 
the  course  of  a  few  years,  introduced  into  the  science  a 
degree  of  precision  and  certainty,  that  was  formerly 
Unknown.  About  thirty-five  years  ago,  Mr.  William 
Smith,  of  Churchill  in  Oxfordshire,  by  an  extensive 
series  of  observations  in  different  parts  of  England,  as- 
certained  that  particular  strata  were  characterized  b) 
the  presence  of  certain  fossil  or  petrified  shells,  whicii 
were  either  confined  to  them  exclusively,  or  in  pre- 
dominating quantity,  or  were  of  rare  occurrence  in 
other  strata  s  and  he  was  thus  enabled  to  identify  two 
rocks  at  distant  points  as  belonging  to  one  stratum, 
when  mere  mineral  characters  would  either  have  let» 
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mm  m  uncertainty,  or  have  entirely  failed  in  deciding 
ihe  question.      VVhen  this  discovery  became  known  to 
Ideologists,  nun    *'ous  observations  were  made  in  other 
countries,  whicv.  completely  proved,  that  the  princinle 
vas   not   only   applicable  in  thwie  places,   which   Mr 
Siniin  had  nad  an  opportunity  of  observing,  but  that  i 
•eld  good  generally,  and  throughout  the  whole  serie' 
sf  strata,  from  the  lowest,  in  whi«:h  organic  remains  ar. 
fiund,  to  those   nearest  the  surface.     Under  the  direc 
ion  of  this  guide,  geologists  have  been  enabled  to  di'* 
(pver  lines  of  separation  in  the  great  divisions,  which 
4S  already    mentioned,   had   been   established   by  prior 
observations,  pointing  out  distinct  epochs  of  deposition, 
«nd  revealing  a   succession  of  changes  in  the  organic 
*r.d  inorganic  creation,  in  a  determinate  chronological 
lorder.     This  more  accurate  knowledge  of  the  structure 
of  the  crust  of  the  globe  is  of  the  highest   interest   and 
importance  ;   not  only  as  a  matter  of  speculative  science, 
but  as  regards  the  practical  advantages  in  common  life 
that  have  been  derived  from  it. 

An  examination  of  the  phenomena,  exhibited  by  tha 
internal  structure  of  this  series  of  superimposed  rocks, 
has  established  this  farther  principle — that  all  the  strata 
must  have  been  deposited  on  a  le  el  foundation — that 
is,  on  pre-existing  ground,  that  was  either  horizontal 
or  nearly  so,  at  the  bottom  of  a  fluid  holding  theii 
materials  either  in  suspension,  or  in  solution,  or  partly 
both.  Now,  as  we  know  of  no  fluid  in  which  this  could 
have  taken  place  except  water,  geologists  have  come  to 
iie  conclusion,  that  the  chief  part  of  all  the  strata,  how. 
*ver  elevated  they  may  now  be  above  the  level  of  the 
5jea,  were  gradually  deposited  at  the  bottom  of  the 
icean  ;  and  the  remainder  of  them  at  the  bottom  of 
inland  seas,  or  lakes.  But  if  this  be  so,  what  mighty 
revolutions  musi  have  taken  place  to  cause  rocks 
brmed  in  the  depths  of  the  ocean,  'o  occupy  the  sum 
<fiits  of  the  highest  mountains!  By  what  known  agenc\ 
tan  so  extraordinary  a  change  uf  position  have  bepu 
etfecied  !  That  the  fact  of  elevation  is  indisputable,  i:i 
proved  by  the  shells  snibedJed  iu  stratitied  rouka  at  Um 
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greatest  e.evations  ;  and  geologists,  who  have  endea. 
voiired  to  discover  by  what  cause  this  change  in  the 
'ehatjve  position  of  the  rock  and  the  sea  h^s  been 
brouglit  about,  have,  by  an  c**entive  observation  ot'  the 
phenomena  of  earthquakes  and  volcanos,  and  the  re- 
semblance  between  the  products  of  the  latter  and  cer- 
tain  parts  of  the  earth's  structure,  which  we  have  yet 
to  notice,  arrived  at  a  very  probable  solution  of  the 
problem. 

Although  the  strata  were  originally  deposited  in  a 
horizontal  position,  and  are  often  four.d  so,  especially 
as  regards  the  inferior  members  of  the  series,  they  are 
not  uniformly  so,  but  are  frequently  inclined,  more  or 
less ;  and  they  have  been  seen,  not  only  at  nve'-y  angle 
of  inclination,  but  very  often  in  a  vertical  position. 
When  a  vertical  section  of  a  mountain  is  exposed,  as  is 
often  the  case  m  valleys  or  the  deep  bed  of  a  river, 
such  an  appearance  as  that  represented   here  is  not  un 
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common  ;  an»J  if  the  stratum  a  be  composed  of  rounded 
blocks  of  stone  surrounded  by  fine  sand  or  clay,  and  if 
tlie  stratum  b  contain  a  layer  of  shells  lying  parallel  to 
the  sides  of  the  stratum,  and  if  they  be  unbroken, 
although  of  the  most  delicate  texture,  it  is  manifest,  that 
these  strata  could  not  have  been  deposited  in  their  pre- 
sent vertical  position,  but  upon  a  level  ground.  Some- 
times they  are  nr>t  only  disturbed  from  their  horizon 
tality,  l>ul  are  t;nt  and  con  trted  in  the  most  extra. 
ordinary  way,  as  if  they  had  ueen  acted  upMi  by  soma 
powerful  force  while  they  were  yet  in  a  soft  flex'bU 


\fi 


e'.ale.     This  appearance,  very  common  m  the  slate  rocks 
of  the  north  coast  o^  of  Devon,  is  sliown  in  the  diagram. 


This  seeming  disorder  and  confusion  is  evidently  a  part 
of  the  order  and  harmony  of  the  universe,  a  proof  of 
design  in  the  structure  of  the  globe,  and  one  of  the  pro- 
gressive steps,  by  which  the  earth  seems  to  have  been 
prepared  as  a  fit  habitation  for  man.  For  if  all  tlie 
strata  had  remained  horizontal,  that  is,  parallel  to  tlie 
surface  of  the  globe,  if  they  had  enveloped  it  like  a 
shell,  or  to  use  a  familiar  example,  had  they  surrounded 
It  like  the  coats  of  an  onion,  it  is  clear  that  we  should 
never  have  become  acquainted  with  any  other  than  the 
upper  members  of  the  series ;  and  that  the  beds  of  coal 
and  salt,  and  the  ores  of  the  metals,  all  of  which  are 
confmed  to  the  inferior  strata,  could  never  have  been 
made  available  for  the  purposes  of  man.  Without  tiiis 
elevation  of  the  strata,  the  earth  would  have  presented 
a  monotonous  plain,  unbroken  by  the  beautiful  forms 
of  hill  and  valley,  or  the  majestic  scenery  of  mountains. 
Wiih  these  inequalities  of  the  surface  are  intimately 
connected  all  the  varieties  of  climates,  and  the  diversi- 
fied products  of  animal  and  vegetable  life  dependent 
thereon;  as  well  as  the  whole  of  what  may  be  termed 
the  aqueous  machinery  of  the  land — the  fertilizing  and 
refreshing  rains,  the  sources  of  springs,  inland  lakes, 
and  the  courses  of  rivers  and  brooks  in  their  endless 
ramifications.  Throughout  all  this  there  reigns  such  a 
harmony  of  purpose,  that  the  conclusion  is  irresistible, 
cliat  the  breaking  up  of  the  earth's  crust  is  not  an  ir- 
regular  disturbance,  but  p  work  of  design,  in  perfect 
accordance  with  the  wholf  economy  nf  nature. 

'.Ve  have  said,  that  if  we  dig  through  the  superficial 
covering  of  sand  and  clay,  we.  usually  come  upon  stone 


disposed  in  Uayers ;  but -there  are„  many  places,  v/hero 
svo  should  find  a  rock  without  any  such  arrangement, 
which  could  continue  of  the  same  uniform  texture,  and 
without  any  parallel  rents  dividing  it  into  beds,  however 
deeply  we  miglit  penetrate  into  it.  Such  unstral'fied 
rocks,  although  of  limited  extent  in  proportion  to  the 
stratified  rocks,  constitute  a  considerable  portion  of  the 
crust  of  the  eartii,  and  in  all  parts  of  it  they  generally 
rise  above  the  surface  in  huge  unshapen  masses,  sur- 
rounded by  tlie  stratified  rocks ;  and  sometimes  they 
occupy  districts  of  great  extent,  where  none  of  the 
latter  rocks  can  be  seen.  In  mineral  composition  they 
are  essentially  different  from  the  other  class ;  never 
consisting  of  limestone,  or  sandstone,  or  clay,  and  never 
containing  rounded  pebbles,  shells,  or  the  remains  of 
any  other  kind  of  organized  matter.  Their  elementary 
constituent  parts  are  simple  mineral  substances,  which, 
although  sometimes  found  in  the  stratified  rocks,  are 
alv/ays,  in  the  rocks  we  now  speak  of,  in  different  com- 
binations :  they  are  ahvays  in  that  particular  state 
called  crystalline  ;  and  when  the  parts  are  large  enough 
to  be  distinguished,  they  are  seen  to  interlace  each  other, 
and  by  this  arrangement  they  form  a  very  hard  tough 
stone,  very  ditlicult  to  break  into  regular  squared  forms, 
or  to  work  with  the  chisel,  and  they  are  very  often  ca- 
pable of  receiving  a  high  polish.  The  substances  most 
familiar  to  us  in  common  life,  which  belong  to  tliis  clasa 
of  rocks,  are  granite,  whinstone  and  basalt.  Ibid. 


IV.— MINERAL    KINGDOM. 

We  have  shown,  that  the  crust  of  the  globe  is  com 
posed  of  two  great  classes  of  rocks,  one  of  which  con- 
sists of  a  series  of  beds  of  stone  of  different  kinds, 
lying  upon  one  another  in  a  certain  determinate  ordei 
of   succession,    called    the    Siratificii    Mocks,   or    the 
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Sfrata  ;  the  other  of  a  class  of  stones  distinfruishabU 
from  the  strata  by  peculiar  mineral  composition,  bj 
never  containing  pebbles  or  the  remains  of  animals  and 
plants,  and  by  never  being  arranged  in  parallel 
layers,  from  which  last  character  they  have  been 
denominated  the  Unstralificd  Rocks.  VVe  shall  now 
proceed  to  show  in  what  manner  these  two  classes  of 
rocks  are  associated  together.  It  is  quite  evident,  that 
the  mode  of  fijrmation  of  the  two  must  have  been 
totally  different.  While  the  strata,  by  their  parallel 
arrangement,  by  the  pebbles  of  pre-existing  rocks,  and 
by  the  remains  of  living  bodies  which  they  contain, 
demonstrate  th»t  they  must  have  been  formed  under 
water,  by  deposj.  on  from  the  surface  downwards, — 
the  whole  charactei3  of  the  unstratified  rocks  equally 
prove,  that  they  must  have  come  to  the  surface  from 
the  interior  of  the  earth,  after  the  deposition  of  the 
strata ;  that  is,  that  they  have  been  ejected  among  the 
strata  from  below  in  a  melted  condition,  either  fluid  or 
in  a  soft  yielding  state.  Geologists  have  come  to  this 
conc'usion,  from  a  careful  examination  and  comparison 
of  tiie  unstratified  rocks  with  the  products  of  existing 
volcanos,  or  those  burning  mountains,  that  have 
thrown  out  streams  of  melted  stone  or  lava,  both  in  past 
ages,  as  recorded  in  history,  and  in  our  own  time.  By 
this  comparison  they  have  discovered  a  great  similarity, 
")ften  an  identity,  of  composition,  between  the  unstrati- 
fied rocks  and  lava,  and  the  closest  analogy  in  the 
phenomena  exhibited  by  the  masses  of  both  kinds,  and 
ai  their  relations  to  the  stratified  rocks,  with  which  they 
come  in  contact. 

In  every  case  the  unstratified  rocks  lie  under  the 
stratified.  This  order  has  never  been  reversed,  except 
m  cases,  which  have  been  afterwards  discovered  fo  be 
deceptive  sppearances,  and  where  they  have  been  pro- 
I'-uded  between  strata.  But  it  may  be  said,  that  this 
fact  of  inferiority  of  position  is  no  proof  of  ejection 
f'"oni  below,  far  h  ss  of  posteriority  of  formation  :  tor 
they  mifht  have  been  the  foundation  on  which  the 
strata    are    deposited.     Bui    their   eruption    from   t>>  v 


iineiior,  nnd  thsU  that  eruption  took  place  after  tha 
strata  were  form^'d,  are  proved  by  other  evidences,  as 
we  shall  presently  show. 

A  section  of  the  crust  of  the  earth,  where  the  stratified 
>nd  unstratified  rocks  have  been  found  associated 
together,  has  often  exhibited  the  appearance  represented 
Dy  the  diagram. 


A  and  B  are  mountains  of  granite  or  of  whinstone, 
with  strata  of  limestone  lying  upon  it.  From  A 
branches  or  shoots  connected  with  the  principal  mass 
are  seen  to  penetrate  into  the  superincumbent  strata ; 
and  in  the  mountain  B,  the  granite  overlies  the  lime- 
stone for  a  considerable  way  near  the  top,  as  if  it  had 
flowed  over  at  that  place,  and  lower  down  it  has  forced 
its  wayt  between  two  strata,  ending  like  a  wedge. 
Now,  as  the  penetrating  substance  must  necessarily  be 
jf  subsequent  formation  to  the  body  that  it  penetrates, 
U  is  evident,  that  the  granite  must  have  been  formed 
after  the  limestone,  although  the  latter  rests  upon  it. 
But  if  any  doubt  remained,  it  would  be  removed  by 
the  additional  fact,  that  the  granite  veins  in  the  moun- 
tain A,  contain  angular  fragments  of  limestone,  identical 
with  the  striita  above  ;  and  the  fractured  ends  are  seen 
to  fit  the  places  of  the  continuous  stratum,  from  which 
tliey  have  been  broken  off. 

T lie  posteriority  of  the  formation  of  the  unstratified 
rocks  to  the  strata  is  thus  made  evident  fi'om  their 
relative  positions ;  their  forcible  ejection  from  below  is 
ecjually  proved  by  the  penetration  of  their  veins  or* 
shoots  from  the  superincumbent  strata  in  an  upward 
direction,  often  with  the  most  slender  ramifications  to 
a  great  distance,  and  by  the  portions  broken  from  the 
strata  and  envelop<-d  in  the  substance  of  the  vein. 
Tliai  ihey  were  ejected  in  a  soft  melted  state,  produced 
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by  Ih©  action  of  heat,  is  shown  by  the  close  resem- 
blance,  in  mineral  composition,  of  the  unstratified 
rocks  to  the  products  of  existing  volcanos,  and  by 
remarkable  changes  often  observed  to  have  taken 
place  in  the  strata,  where  they  come  in  contact  with 
granite  and  whinstone.  Soft  chalk  is  converted  into 
a  hard  crystalline  limestone  like  statuary  marble ;  clay 
and  sandstone  are  changed  into  a  substance  as  hard 
and  compact  as  flint,  and  coal  is  turned  into  coke ; 
all  of  them  changes  which  are  analagous  to  what  takes 
place,  when  the  substances  are  subjected  to  a  strong 
artificial  heat  under  great  pressure.  In  the  case  of 
coal,  it  is  very  remarkable ;  for  when  a  bed  of  that 
substance,  and  a  stratum  of  clay  lying  next  to  it,  come 
in  contact  with  whinstone,  the  tar  of  the  coal  is  often 
driven  into  the  clay,  and  the  coal  loses  all  property  of 
giving  flame,  although,  at  a  distance  from  the  whin- 
stone, it  is  of  a  rich  caking  quality. 

We  have  shown,  that  we  ai'e  enabled  to  fix  a  chro- 
nological order  of  succession  of  the  strata  with  a 
considerable  degree  of  precision ;  and  although  we 
have  not  the  same  accurate  means  of  determining  the 
relative  ages  of  the  unstratified  rocks,  there  are  yel 
very  decisive  proofs,  that  certain  classes  of  them  are 
older  than  others,  that  different  members  of  the  same 
class  have  been  ejected  at  distinct  periods,  and  that 
the  same  substances  have  been  thrown  up  at  different 
times  far  distant  from  each  other.  Granite,  in  veins, 
has  never  been  seen  to  penetrate  beyond  the  lower 
strata ;  but  whinstone  and  the  lavas  of  existing  vol- 
eanos  protrude  in  masses,  and  send  out  veins  through 
all  the  strata :  veins  of  one  sort  of  granite  traverse 
masses  of  another  kind,  and  whinstone  and  basalt  veins 
are  not  only  found  crossing  masses  and  other  vems  of 
similar  rocks,  but  even  of  granite.  Upon  tke  principle, 
therefore,  before  stated,  that  the  penetrating  substance 
must  necessarily  have  been  formed  subsequ  »ntly  to  the 
body  penetrated,  the  above  phenomena  C 'imonstrate 
Buccessive  formations  or  eruptions  of  the  unstratified 
rocks. 

As    the    highly    elevated     broken     and    contorted 
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positions  of  the  strata  are  only  explicable  on  the 
supposition  of  a  powerful  force  acting  upon  them  from 
below,  and  as  they  are  seen  so  elevated  and  contortc<:l 
in  the  neighbourhood  of  the  unstratified  rocks,  it  is  a 
very  legitimate  inference,  that  the  mountain  chains 
and  other  inequalities  on  the  earth's  surface  have  been 
occasioned  by  the  horizontally  deposited  strata  having 
been  heaved  up  by  the  eruption  of  these  rocka 
although  the  latter  may  not  always  appear,  but  bi 
only  occasionally  protruded  to  the  surface,  through, 
the  rents  produced  by  the  eruptive  force.  Tiife 
phenomena  of  earthquakes  are  connected  with  the 
same  internal  action,  and  these  have  often  been  ac- 
companied by  permanent  elevations  of  entire  portions 
of  a  country.  This  theory  of  tne  elevation  of  moun- 
tains by  a  force  acting  from  the  interior  of  the  earth  is 
not  a  mere  inference  from  appearances  presented  by 
rocks,  but  is  supported  by  numerous  events,  which 
have  occurred  repeatedly  within  the  period  of  history 
down  to  our  own  time.  In  the  middle  of  a  gulf  in  the 
island  of  Santorino,  in.  the  C4recian  Archipelago,  an 
island  rose  from  the  sea  144  years  before  the  Christian 
era ;  in  1427,  it  was  raised  in  height,  and  increased 
in  dimensions ;  in  1573,  another  island  arose  in  the 
same  gulf-  and  in  1707,  a  third.  These  islands  are 
composed  of  hard  rock ;  and  in  that  last  formed,  there 
are  beds  of  limestone  and  of  other  rocks  containing 
shells.  In  the  year  1822,  Chili  was  visited  by  a  violent 
earthquake,  which  raised  the  whole  line  of  coast,  for 
the  distance  of  above  one  hundred  miles,  to  the  height 
of  three  or  four  feet  above  its  former  level.  Valparaiso 
is  situated  about  the  middle  of  the  tract  thus  per- 
manently  elevated.  A  portion  of  Cutch,  near  the 
mouth  of  the  Indus,  underwent  a  similar  revolution  i\i 
the  year  1819,  when  a  district,  nearly  sixty  miles  iij 
length  by  sixteen  in  breadth,  was  raised  by  an  earth 
quake  about  ten  feet  above  its  original  level.  A  vol. 
canic  eruption  burst  out  in  an  adjoining  part  of  India 
at  Bhooi,  at  the  exact  period  when  the  shocks  of  this 
earthquake  terminated.  These  cases  must  not  be  con- 
founded with  th>e  produotiou  of  new  mountains,  such 


as  that  of  Jorullo,  in  Mexico,  in  the  year  175{),  whicn 
Wiifl  ruised  to  the  height  of  W  )0  feet  above  the  table 
land  of  Malpais  by  eruptions  of  scorise  and  the  out 
pouring  of  lava.  The  appea.ance  of  a  nevi'  island 
oif  the  coast  of  Sicily,  in  the  year  1881,  is  another 
phenomenon  of  the  latter  class.  It  rose  from  a  part  of 
Uie  sea,  which  was  known  by  soundings  a  few  years 
before  to  have  been  600  feet  deep,  to  the  height  of  lO" 
feet  above  the  water,  and  formed  a  circumference  of 
nearly  two-thirds  of  a  mile.  It  was  composed  of  loose 
cinders,  and  the  part  that  rose  above  the  level  of  lh3 
sea,  was  washed  away  in  the  winter  of  the  same  year ; 
but  an  extensive  shoal  remains. 

It  must  not  be  supposed,  that  these  internal  move- 
meuts  only  took  place  after  the  whole  series  of  strata 
had  been  deposited.  There  must  have  been  long 
intervals  between  the  termmation  of  the  deposition  of 
one  member  of  the  series  and  the  commencement  of 
that  of  the  stratum  immediatelv  above  it ;  and  internal 
movements,  accompanied  with  disturbance  of  the 
already  deposited  strata,  after  they  had  come  to  consoli- 
date  into  stone,  appear  to  have  taken  place  during  the 
whole  period,  that  the  strata,  from  the  lowest  to  the 
uppermost  in  the  series,  were  deposited.  The  clearest 
evidence  of  this  is  afforded  by  certain  appearances 
exhibited  by  the  strata,  in  all  parts  of  the  globe,  that 
have  yet  been  examined.  The  diagram  that  follows 
represents  a  case  of  very  common  occurrence,  and  will 
explain  our  meaning.  It  nmst  be  borne  in  mind,  that 
it  is  an  acknowledged  principle  in  geology,  that  all 
stratified  rocks,  in  whatever  position  they  are  now  found, 
Miust  have  been  originally  deposited  horizontally. 

ll     


There  are  he'-e  five  different  series  of  strata,  a.  b,  c. 
d,  c.  Now,  it  is  evident  thai  the  series  a  must  nav« 
b«en  fiJ'iit  diHturbetl ;  that  al'tar  iv»  change  of  position. 


the  scrit^s'A  and  c  were  deposited,  covering  tJi^.  ends  of 
the  strata  of  the  S'  rirs  a.  But  c  appears  to  liave  been 
acted  upon  l)y  two  rbrct^s  at  distant  points,  when 
ihmwn  out  of  its  horizontal  position ;  for  the  strata 
i;p  in  opposite  directions,  forming  a  basin-shaped 
cavity,  in  which  the  series  d  was  deposited.  In  like 
lijanner,  after  the  disturbance  of  c,  the  series  e  was 
ile]X)sited,  covering  the  ends  of  c;  but  the  internal 
force,  w  hicii  raised  the  beds  e  from  the  depths  of  the 
sea  to  the  summit  of  the  mountain  where  they  are  now 
seen,  appears  to  iiave  acted  in  such  a  direction,  as  to 
have  carried  up  the  whole  mass  without  disturbing  the 
original  horizontality  of  the  structure.  It  is  obvious, 
that  all  the  interior  strata  must  have  partaken  of  this 
last  disturbance.  There  are,  besides,  numerous  proofs, 
that  there  have  been  not  only  frequent  elevations  of 
the  strata,  but  also  depressions  ;  that  the  same  strata 
which  had  been  at  one  time  raised  above  the  surface 
of  the  sea,  had  again  sunk  down,  preserving  an  inclined 
position  ;  that  they  had  formed  the  ground,  upon  which 
new  sediment  was  deposited,  and  had  again  been 
raised  up,  carrying  along  with  them  the  more  recently 
formed  strata.  Ibid. 


v.— MINERAL  KINGDOM. 

The  subjects,  which  it  is  the  province  of  the 
geologist  to  investigate,  are  by  no  means  confined  to 
questions  concerning  mineral  substances,  but  embrace 
a  wider  field,  involving  many  considerations  intimat(  ly 
connected  with  the  history  of  several  tribes  of  animals 
and  plants.  It  is  not  possible  to  give  even  a  brief  out- 
line  of  the  doctrities  of  geology  without  referring  to 
the  great  orders  and  classes,  into  which  naturalists 
nave  divided  the  animal  kingdom.  It  will  be  neces. 
sary,  therefore,  before  proceeding  to  describe  the 
divisions  of  the  stratified  rocks,  which  geologists  have 
e&Lubluilied,  (uid  which  are  Ibuuded  aioiiily  upoa  Ui9 
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distinctive  characters  afTorded  by  the  remains  of 
organized  bodies  contained  in  the  different  strata,  to 
suy  a  few  words  upon  the  classification  of  animals,  i« 
order  to  render  the  terms  we  must  employ  mort 
intelligible  to  tliose  who  are  unacquainted  with  tin 
subject. 

Animals  are  divided  into  four  great  branches,  dis 
linguished  by  the  terms  Verlehraied,  Molluscous 
A  rliculated,  and  Radiated.  The  first  DIVISlo^ 
includes  all  those  animals  which  are  provided  with  a 
tick  bone  ;  and  because  the  similar  bones,  or  joints,  of 
svhich  it  is  composed,  are  called  by  anatomists  vertehrce, 
(from  a  Latin  word  signifying  to  turn,)  tlie  indi- 
viduals that  belong  to  this  division  are  called  Verle- 
hraied Animals.  It  is  subdivided  into  four  classes ; 
1.  Mammalia,  comprehending  man,  land  quadrupeds, 
and  the  whale  tribe;  that  is,  all  animals  which  give 
suck  to  their  young ;  the  term  being  derived  from 
viamma,  the  Latin  name  of  that  part  of  the  body,  from 
whicli  the  milk  is  drawn.  2.  Birds  of  all  kinds.  3. 
All  those  animals  called  Hepliles  by  naturalists :  tho 
Avord  means  nothing  more  than  that  they  creep,  but  ii 
has  in  common  language  a  far  more  extended  sensa 
than  that  to  v/hich  it  is  restricted  in  natural  history 
Frogs,  serpents,  lizards,  crocodiles,  alligators,  tortoises, 
and  turtles,  are  reptiles,  in  the  sense  of  the  woi'd  as 
used  by  naturalists.  4.  Fishes,  of  all  kinds,  except 
the  whale  tribe,  which  belong  to  the  class  mammalia. 

The  SECOND  DIVISION  includes  tribes  of  animals, 
which  have  no  bones ;  and  because  their  bodies  contain 
no  hard  parts,  they  are  called  Molluscous  Animals, 
from  a  Latin  word  signifying  soft.  But  with  a  few 
exceptions,  they  have  all  a  hard  covering,  or  shell,  to 
which  they  are  either  attached,  or  in  which  they  ca* 
inclose  themselves,  and  be  preserved  from  injuries,  tQ 
which,  from,  their  soft  nature,  they  would  otherwise  be 
constantly  exposed.  There  are  six  classes  in  this 
division,  founded  on  certain  peculiarities  of  anatomical 
structure  in  the  animal,  but  these  we  shall  not  notice 
for,  without  a  much  longer  description  than  we  can 
enter  upon,  it  would  be  a  useless  «nunfieration  of  hard 
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names.  It  will  answer  our  present,  purpose  much 
better  to  say,  that  the  animals  belonging  to  this 
division  may  be  classified  according  to  differences  in 
tlie  f^rms  of  their  hard  covering  or  shells,  for  it  is  the 
hard  parts  of  animals  which  furnish  th"*  records  of 
their  former  existence ;  these  only  are  preserved 
imbedded  in  the  strata,  all  traces  of  the  flesh  or  other 
soft  parts,  as  far  as  form  is  concerned,  having  entirely 
disappeared.  Molluscous  Animals,  therefore,  are 
divisible  into,  1.  Univalves,  that  is,  animals  armed  with 
a  shell  or  valve  forming  one  continuous  piece,  such 
as  snails  and  whelks.  2.  Bivalves,  or  those  having  twu 
shells  united  by  a  hinge,  such  as  oysters,  cockles,  &c. 
3.  Mu/iivalvcs,  or  those  having  more  than  two  shells, 
of  which  the  common  barnacle  is  an  example. 

The  THIRD  DIVISION  is  assigned  to  what  are  calleo 
'iriicu/afed  Animals,  these  having  a  peculiar  anatomical 
structure,  called  articulations,  from  arlicrdus,  Latin  foi 
a  little  joint.  It  is  subdivided  into  four  classes;  1. 
Annelides,  or  those  having  a  ringed  structure,  from 
annuJus,  Latin  for  ring :  leeches  and  earth-worms  are 
examples.  2.  Crustacea,  or  those  which  have  their 
soft  bodies  and  limbs  protected  by  a  hard  coating  or 
crust,  which  in  common  language  we  also  call  shell, 
euch  as  lobsters,  crabs,  and  prawns.  3.  Spiders,  which 
form  a  class  by  themselves.  4.  Insects,  such  as  flies, 
beetles,  bees,  and  butterflies. 

The  FOURTH  DIVISION  comprehends  a  great  variety 
of  animals,  which  have  an  anatomical  structure  like  an 
assemblage  of  rays  diverging  from  a  common  point, 
and  from  which  they  are  called  Radiated  Animals, 
radius  being  Latin  for  ray.  It  contains  five  classes, 
but  as  three  of  these  are  animals  without  hard  parts, 
we  may  pass  them  over :  of  the  remaining  two,  the 
one  contains  the  echini  or  sea  urchins ;  the  other,  the 
very  numerous  tribe  called  zoophites,  from  two  Greek 
words  signifying  animal  and  plant,  because  the  animoL 
is  fixed  to  the  ground,  and  builds  its  strong  habitatioc 
m  the  fjrm  of  a  shrub,  or  branch,  or  leafy  plant. 
Corals  and  sponges  belong  to  this  class  ;  and  among  all 
.he  diderent    animal    remains,   that    cire   found   in  -the 
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strata,  there  is  no  cla«s,  which  bears  any  proportion,  ir 
point  either  of  frequency  of  occurrence,  or  in  quantit} 
to  this  l,ist. 

The  gnat  divisions  of  animals,  so  far  as  the  re- 
mains of  sp' cies  found  the  strata  are  concerned 
or,  !is  it  is  termed,  in  a  fo;>sU  state,  are  thereby  brieliy 
Jhese : — 

I.  Vertebrated  Animals;  Classes — Mammalia,  Birds, 
Rt'ptiles,  Kishi'S. 

II.  Molluscous  Animals;  Classes — Univalve,  Bivalve, 
Multivnlve  Shells. 

III.  Articulated  Animals;  Classes — Crustacea,  In- 
sects. 

IV.  Radiated  Animals;   Classes — Rchini,  Zoiiphites. 
Kach  class  is  farther  divisible  into  sevenvl  foinihes  ; 

each  family  into  several  genera;  each  genus  into 
several  species,  according  as  greater  or  minor  points  of 
resemblance  and  ditlerence  bring  individuals  near  to 
each  oilier.  There  are  certain  other  great  distinctiofis, 
which  it  is  necessary  to  mention,  viz.  that  some 
animals  eat  animal  food,  the  Canu'vornus ;  others 
vegetable  food,  the  Graminivorous;  some  can  live 
both  in  the  air  and  in  water,  the  Amphibious. 
Among  fishes,  mollusc:e,  and  Crustacea,  some  live  in 
the  sea,  so)ne  in  fresh  water,  some  in  both ;  and  of 
those  inhabiting  fresh  water,  some  are  peculiar  to 
rivers,  others  to  lakes.  'I'here  are  also  land-shells,  such 
as  the  common  garden-snail.  It  is  scarcely  necessary 
to  remind  our  readers,  that  certain  species  are  peculiar 
to  particular  regions  of  the  earth,  being  adapted  bv 
their  nature  to  the  ditferent  temperature  and  otiiej 
peculiarities,  that  exist  in  ditferent  countries. 

'i'he  number  of  distinguishable  genera  and  species  of 
fossil  plants  bears  but  a  small  proportion  to  that  of 
fossil  animal  remains. 

The  lowest  m»^mbers  in  the  order,  in  which  the 
stratified  rocks  are  placed  one  above  another,  are  dis- 
tinguished  by  the  great  predominance  of  hard  slatj 
rocks,  having  a  crystalline  or  compact  te.xture,  but 
chiefly  by  this  circumstance,  that  ihey  have  not  been 
£w)tMi  to  oont«in  any  fragments  of  pm-saiMing  rooka, 


or  the  remains  of  organized  bodips.  On  this  arnnm 
th<*y  have  betn  called  the  primarv  stkata,  as  il 
formed  prior  to  the  existence  of  animal  life,  and  as 
containing  no  evidence  of  other  rocks  having  existed 
bt^fore  thorn.  Thai  we  cannot  now  discover  aniinal 
remains  in  these  strata  is,  however,  no  proof  that  they 
nad  not  previously  existed,  because  vve  meet  with 
rocks  containing  organic  remains,  which  are  so  alterini 
by  the  action  of  heat  in  those  parts,  where  they  happen 
to  have  come  in  contact  with  a  mass  of  granite  oi 
whinstone,  that  all  traces  of  the  organic  remains  are  ob- 
literated, those  parts  ot  the  rocks  acquiring  a  crys- 
talline character  analogous  to  what  prevails  in  the 
primary  stiata.  These  last  may  have  contained  the 
remains  of  animals;  but  biing  nearest  to  the  action  of 
volcanic  heat,  they  may  have  been  so  changed  as  to 
obliterate  the  shells  and  corals,  by  their  being  melted, 
as  it  were,  into  the  substance  of  the  crystalline  rock. 
The  absence  of  the  fracrmenls  of  pre-existing  rock  is  a 
.ess  questionable  ground  of  distinction.  From  wlienco 
the  materials  composing  these  primary  strata  were 
derived,  is  a  question,  that  it  is  not  very  likely  aiiy 
geological  researches  will  enable  us  to  solve  ;  that  th^y 
were  in  a  state  of  minute  division,  were  suspended  in, 
and  gradually  deposited  from,  a  fluid  in  a  horizon.al 
arrangement,  and  that  they  were  subsequently  ele- 
vated,  broken,  and  coniurted  by  some  powerful  force, 
trior  to  the  deposition  of 'he  strata  that  lie  over  them,  i» 
Oeyond  all  doubt.  There  may  also  be  beds  of  rotk 
itf  great  thickness,  in  which  neither  fragment  nut 
•rganic  remain  has  been  found  throughout  a  grea< 
extent  of  country,  which  nevertheless  may  not  h^ 
primary;  for  if  in  anv  part  of  the  same  mass  a  singlr 
Kbble  or  a  single  she!'  should  afterwards  be  dis- 
lovered,  indubitably  imbedded  in  it,  one  such  occur, 
lence  would  be  as  conr'usive  as  a  thousand,  that  a 
prior  st'.«.e  of  things  had  existed.  It  follows,  therefore, 
that  until  the  whole  of  in  extensive  district  of  such 
rocks  were  carefully  examined,  we  could  never  be 
sure,  that  they  might  not  one  i  ly  be  discovered  to  be 
•f  M«OA<iar^  origin;   th#<«   is  ootbiog   in  ihm  tmnjirni 


structure  of  any  one  stratified  rock,  that  entitles  us 
absolutely  to  say,  that  other  rocks  and  living  bodies 
could  not  have  existed  prior  to  its  formation.  But  as 
there  are  large  tracts  of  country  "^upied  by  strata,  in 
^vhich  neither  fragments  of  pre-existing  rocks  nor 
organic  remains  have  yet  been  discovered,  geologists 
are  justified  in  designating  them  the  primary  strata;  % 
call  them  primiiive,  as  they  used  to  be,  and  indeed  still 
are  called  by  some  geologists,  is  to  employ  a  term, 
which  expresses  much  more  than  we  are  entitled  ta 
assert. 

The  unstratified  rock,  most  usually  associated  with 
the  primary  strata,  is  granite,  of  different  varieties  of 
composition,  usually  lying  under  them  in  great  masses, 
•an'^  bursting  through,  forming  lofty  pinnacles,  as  in  the 
'  ,^ps,  and  sometimes  sending  forth  shoots  or  veins, 
which  penetrate  the  superincumbent  strata  in  all 
directions. 

Immediately  above  the  primary  strata  there  corn- 
Tiences  another  series,~"very  like  many  of  the  rocks 
below  them,  in  respect  of  mineral  composition,  but 
containing  the  remains  of  shells,  and  some  pebbles,  and 
interstratiiicd  with  thick  beds  of  limestone,  including 
shells  and  corals.  These  rocks  are  penetrated  also  by 
granite,  and,  in  common  with  the  primary  strata,  form 
''e  great  depository  of  the  metallic  ores.  They  are, 
for  want  of  a  better  term  by  which  the  class  can  be 
distinguished,  usually  called  the  transition  strata,  a  name 
given  by  the  elder  geologists,  because  they  were  sup. 
pnsed  to  form  a  step  or  transition  from  the  primitive 
state  of  the  globe  to  the  condition  in  which  it  began  to 
be  inhabited  by  living  bodies ;  in  strictness  they  form 
the  lowest  members  of  the  next  great  division  of  the 
strata,  which  is  distinguished  by  the  name  of  tht 
Secondary  Rocks.  These  will  be  treated  of  in  oui 
».*^xt  section. — Ibid. 
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VI.— :\nNERAL  KINGDOM. 

T-lie  Secondarv  Rocks  comprehend  a  great  variety 
of  diilerent  bt-ds  of  stone,  extending  from  the  primary 
strata  to  the  chalk,  wliich  forms  the  upper  or  most 
♦ecpnt  member  of  the  division. 

These  rocks. consist  of  an  extensive  series  of  strata, 
of  liintstones,  sandstones,  and  chiys,  all  of  vhich 
contain  either  rounded  fragments  of  pre-e.\isting  rocks, 
or  organic  remains,  or  both  ;  and  each  group,  and  all 
the  suijordinate  members  of  the  groups,  are  di,slin- 
iruisliubie  by  characters  of  great  constancy  and  cer- 
laintv,  derived  from  the  peculiar  nature  of  the  included 
fo.s.Kils.  They  niu.st  all  have  been  deposited  in  a 
horizontal  position  ;  but  there  are  parts  of  them,  which 
have  undergone  greatei  or  less  di.sturbance,  being  often 
(hrown  into  a  vertical  position  and  broken,  twisted,  and 
ilislurbi  d  in  the  most  extraordinary  manner.  Many  of 
tlie  disturbances  of  the  lower  groups  took  place  prior 
to  the  deposition  of  the  upper ;  for  the  latter  are  found 
lying  in  unconformable  stratification  on  me  ends  of  tlie 
former,  as  represented  in  the  diagrcim,  in  page  52.  They 
nre  traversed  by  veins,  or  dykes,  as  they  are  ofien 
lermed,  of  whin.stone  and  other  unstratitied  rocks;  and 
there  is  usually  great  disturbance  of  the  strata,  when 
these  occur.  The  dykes  are  often  of  great  magnitude, 
and  the  rock  is  frequently  thrust  in  huge  wedge- 
shaped  masses,  of  miles  in  superficial  dimensions  and 
Bome  hundred  feet  thick,  between  the  regvdar  strata. 
After  the  de[)Osit  of  the  secondary  rock.s,  a  remarkable 
change  took  place  ;  for  all^  the  strata  tliat  lie  ah.  vj  th» 
ciialk,  have  a  totally  uitFerent  character  from  tiia.  rock^ 
and  all  below  it.  j 

These  have  been  classed  together  in  one  great  divi-« 
s-ion,  and  liave  been  designated  the  Tertiarv  IIock's. 
,  Thus  t.^e  wiiole  series  of  strata,  of  which  the  crust  of 
llie  globe  is  coinposed,  is  divided  into  the  Primary, 
ihe  Secondary,  and  the  Tertiary.  It  is  evident,  that  a. 
the  time  the  secondarv  rocks  M'ere  deposited,  a  great 


pnri   of   the   pri^sont    con^inont   of  Europe*    nv\»'    Vhvp 
bei)  considerably   lower  than   the  pivs;nt  le>el.'  tlnj. 
■jea  ;    that    when   the  nlilcst  or  low  si  membR'"j  of   ihp 
«eries    were    forming,    the    sunniiits    of   the    mouiitrrj 
riflges  of  primary   rocks    rose    as   islands  of  ditf-^'rein 
magnitudes    from    the     l)osom    of    th»    deep ;     that    at 
several    successive    periods    these     islands    were    more 
elevated,    and    attained    consequently    a  greater  super, 
ficial    extent,   the    newer    formed    strata  occupying   the 
lower  levels.      In  the  proiiress  of  this  seiies  of"  cliany;e9 
of  the  surface  of  ttie  globe,  when   the''e  were  evidently 
occasional  depressions  of  the  land  as  v\°ll  as  elevations, 
there  appear  to  have  been  f^irnud  basin,  ihaped  cavities 
or   troughs,    not   entirely   cut   ofi'   from   .ommunication 
with  the  sea,  and   vast  estuaries,  in  wh'e,.<  the  tertiary 
strata    were    deposited.       VVhile    the    seoo  idary    strata 
stretch  continuously  for  hundreds  of  lea^-i^s,  the  ter. 
tiary    are   found  only   in    detached  insulatec'  spots    of 
comparatively    liniiled    extent.       In    this    stai?    of    th« 
earth's  surface  there  nmst  liave  been  vast  inlai.d  fresh, 
water  lakes;   for  we  find  regularly  stratified  dep  >sits  of 
great  thickness  full  of  organic   remains,  which  oxclu 
sively  belong  to  animals,  that  lived  in  fresh  wate?'.  an<» 
to  terrestrial  animals  and  plants.     Like  the  s'cono'iry 
the  tertiary  rocks  consist  of  a  great  variety  of  strata  of 
limestones,    sandstones,    clays,    and    sands   which    liave 
distinct   characters,   and    have   been    united    in   S"vera! 
groups.      In  them  we  first  discover  the  remains  of  land 
quadrupeds   and    birds;    and    bones  of  inanmialia    are 
most    abundant    in    the    beds    nearest    to    the    surface. 
Among  all   the  various  remains  of  animals  and   plants, 
that  are   found   in  the  secondary  rocks,  from  the  chalk 
downwards,  not  one  has  hwii  found,  which  is  identical 
with  any  living  sp'cies.    Although  they  have  characters 
agreeing    with   those,   by  wliich   existing  animals   have 
bten    grouped    together    in    their    greater    divisions  of 
genera,  families  and  classes;   the  living  individuals  of 
the  saute  divisions  have  forms  of  structure  distinct  f -om 
an_\    f()und    in   a   fossil   stale  in   the  s;  condary  ro«  ks, — 
iJut,    with    the   tertiary   strata,    a   new   order  of  things 
oumineuces ;  for,  iu  ihe  lowetit  of  lliese,  a  sinuli  pro{K>r. 
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iion. — about  tlirce   and   n   half  per  cPtit.  of  the   fi^.i! 

sliclls  caiuiot  Ije  disiiMjfiiislv  il  fi-oni  spocips  that  now 
f.\ist  :  as  we  approach  tlie  hijj;h(  r  beds  the  proporiion 
always  incroascs  ;  ami  in  the  most  recent  stiatuin,  it 
amounts  to  niiin-teni!is  cf  the  wiiole.  It  is  not  more 
than  twfnty-one  years  sine?  the  preat  division  ot"  the 
tertiary  mcks  was  estaiilish.  d.  Prior  to  that  lime  the 
peculiar  characters,  wiiich  separate  lii.'in  from  tiie 
secondary  sirala,  had  heen  entirely  overlooked, — a  cir. 
cunisiance  wfiicli  marks  very  Mrongly  tliat  ireolopy  is 
the  yonngest  of  th;;  scic^nces.  Tlie  discovery  was  made 
by  tii»:  celebrated  Cuvier  and  ins  associate  M.  IJrongniart, 
who  found  that  the  city  of  Paris  was  huilt  in  a  hollow 
basin  of  chalk,  that  had  been  subsequently  partially 
filled  by  vast  deposits  of  clays,  limestunes,  sands,  and 
sandstones,  and  that  there  were  alternations  of  beds, 
containing  remains  of  fresii-water  and  terrestrial  animal:? 
and  plants,  with  others  containing  only  the  remains  of 
marine  animals. 

The  pu!)lication  of  the  work  of  the  French  naturalists 
led  to  a  similar  discovery  in  our  own  island,  and  sin- 
gularly enough  in  the  valley  of  the  Thames;  so  that 
the  capitals  of  France  and  England  are  both  i)uilt  upon 
these  strata,  so  strangely  neglected  f)r  so  long  a  time, 
although  occurring  in  the  very  spots,  vvhere  tlh-;  greatest 
numbers  of  scientific  men  arc  collected  togeth'M'  in  both 
countries.  A  series  of  tertiai-y  strata  was  discovered 
by  Mr.  Webster  in  the  isle  of  Wii^ht,  havinii  stronjj 
points  oi  resemblance  with  that  of  the  environs  of 
Paris;  and  these,  with  some  partial  d(  p:)sits  on  the 
coasts  of  Suifilk  and  I^ancashire,  constitute  the  vvliole  of 
the  tertiary  rocks  found  in  (ireat  Biitain.  It  was  for  some 
lime  supposed,  that  tiiese  n.-wer  strata,  which  were 
soon  found  not  to  be  confined  to  the  neighbourhood  nf 
Pans  and  London,  extended  like  the  secondary  rocks 
over  great  tracts  of  country  ;  and  that  there  was  such  a 
deg'-ee  of  uniformity  in  th  ir  cliaracters,  that  deposits 
wid-  ly  distant  from  eayh  other  cmld  be  recognised  as 
belonging  to  tlie  s  im  •  period  in  ,he  clu'onological  order 
01  successi(jn  of  the  strata.  Later  obst^rvations, 
i.^wever,  have  bIiowu,  that,  although  possc*i.viiig  a 
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jrpnprnl  chi meter  of  ros-^ni'Dlanco,  fhpy  h^i'C  h'-rn  so 
niiich  1110  lirti'd  in  iheir  form  uion  by  local  circuiiistaricf?, 
tliJit  no  rwo  ifiti'i-y  doposits,  even  of  ihe  same  eni,  are 
alike.  'I'iio  discoveries  of  th;^  last  f^'W  vears  liave  Ifd 
g.'olnirists  to  rstablisli  distinct  subordinate  groups,  as 
in  the  case  of  the  secondary  rocks ;  and  the  upp-^r 
stratum  of  the  Paris  r)asin,  which  was  at  one  time 
considered  the  most  recent  of  stratified  rocks,  has  been 
found  to  be  inferior  in  the  order  of  succession  to  many 
ot.'iers,  some  thousand  feet  thick.  lOid. 
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VI I— MINERAL  KINGDOM. 

OKGA.N'IC     RKMAI.XS. 

iYe  hive  already  stated,  tliat  the  stratified  rocks 
c  .Mtain  the  remains  of  animals  and  plants:  and  that 
beds  of  stone,  situated  many  miles  distant  from  each 
other,  may  be  proved  to  !)  long  to  the  same  place,  in 
the  order  of  succession  of  the  strata,  by  remains  of 
organized  bodies,  or  fossils,  of  identical  species,  being 
found  in  the  stone  at  l)oth  places.  The  word  Fosaif, 
which  means  anything  lliit  may  be  dug  out  of  the 
earth,  used  to  be  applied  to  all  minerals;  but  modern 
geologists  have  conveniently  restricted  its  application  to 
or'rai'i/.ed  bodies  contained  in  the  loose  or  solid  beds 
comp.'sini^  ihe  crust  of  the  globe,  and  for  the  most 
Dart  petrified  ;  that  is,  converted  into  stone.  Fossils 
are  now  always  understood  to  be  petrified  remains  of 
anitnuls  or  plants,  and  we  say, yb.?.s'// shells, /oss//  bones, 
fo<i''  trees,  vfcc.  VVe  are  enabled  to  make  out,  by  the 
aid  r  those  1)  )dins,  that  a  bed  of  limestone  on  the  coast  of 
Dorsetshire,  ■another  on  the  coas4  oi'  V'orksl.ire,  a  third 
in  the  westi-rn  islands  of  Scotland,  and  a  fourth  in  the 
interior  of  Clermany,  although  differing  perhaps  ii) 
appearance,  as  fur  as  the  mere  limestone  is  concerned. 


bfl'tiinr  to  the  samp!  nf>;e  or  p-^riod  of  formation   in   the 
clii'onological  order  ol'tlie  strata. 

Fossils  rt.'vcal  to  us  the  important  and  wond'^rful 
fact,  that  the  Author  of  Nature  had  created  difl'  n  nt 
5p(  cics  of  animals  and  plants,  at  successive  and  vvidt  ly 
distant  intervals  of  time,  and  that  many  of  those,  that 
sxisted  in  the  earlier  ages  of  our  glnbe,  had  become 
.otally  extinct,  before  the  creation  of  others  in  latei 
oerioils:  that,  prior  to  man  being  called  into  existence, 
mnumerable  species  of  living  beings  had  covered  tlie 
surface  of  the  earth,  for  a  series  of  ages,  to  which  we 
ire  unable,  and  probably  shall  ever  remain  unabl:^,  to 
fix  any  detinite  limits.  .We  further  learn,  that  a  very 
large  pi'oportion  of  those  creatures,  of  the  later  periods, 
hail  become  extinct,  and  had  been  replaced  by  the 
animals  which  now  exist,  before  the  creation  of  our 
first  parents.  When  that  great  event  took  place,  the 
ci'u.st  of  the  earth  had  already  undergone  numerous 
changes,  and  we  have  already  said,  in  alluding  to  those 
changes,  that  they  appear  to  us  to  afford  indisputal)le 
proof's  of  design  ;  to  be  evidences  most  clear  of  the? 
establishment  of  an  order  of  things  adapted  to  the  pre- 
determined nature  of  that  more  perf  ct  creaHire,  about 
to  !)e  sent  as  an  inhabitant  of  the  globe,  to  whom  was 
to  L'B  given  "dominion  over  the  fish  of  the  sea,  and 
over  the  fowl  of  the  air,  and  over  the  cattle,  and  over 
all  the  earth."  We  are  abo  taught  by  the  study  of 
fossils,  that,  prior  to  the  creation  of  man,  there  had 
existed  a  totally  different  condition  of  our  planet,  in  so 
far  as  regards  the  distribution  of  land  and  water,  from 
that  which  now  exists;  that  where  there  are  now  vast 
contments,  there  must  have  been  deep  seas,  and  {hiO 
extensive  tracts  of  land  must  have  occupied  those  part*- 
of  the  globe,  wliich  are  now  covered  by  the  ocean.  In 
many  parts  of  the  interior  of  our  continents,  there 
must  have  been  vast  lakes  of  fresh  water,  which  were 
drained  by  sul)sequent  changes  in  the  f)rm  of  the  lana 
which  Ijound;  d  them,  and  were  replaced  by  wirle 
valleys,  long  antcceiKuu  to  the  existence  of  man. 
Tlius,  ill  the  very  lieart  of  France,  in  a  disuict,  along 


'Tie  Wnlcs  of  the  rivpr  Allier,  of  wliich  the  town  of 
Vicny  may  he  tiiUen  as  the  c  ntre,  vast  strata,  tiill  of 
rrrsf:. water  shells,  prove,  that  there  must  have  existe.l, 
hv  many  agfs,  a  lake  nearly  a  Imndred  miles  long,  and 
twenty  miles  in  average  breatlth.  It  is  [)rov<!(l,  n))re- 
over.  tiy  the  nature  of  organic  remains,  that  changes  of 
CUMATK,  no  less  remarkable,  have  taken  |)lace ;  aed 
that  a  heat  equ;,-!  to  that  now  existing  in  the  ( f|iiatorial 
regions  nnist  have  formerly  prevailed  in  latitudes  fur 
north  ot  our  islands. 

All  this,  so  far  from  cotitradicting  the  Scriptures, 
cou-lirms  the  Mosaic  account  of  what  is  usually  cidh  d 
the  Creation.  Moses  says.  In  tlie  beginning  Old 
created  the  heavens  and  the  earth.  How  long  that 
beginning  was  before  the  time  that  he  wrote,  he  does 
not  furnish  us  with  the  means  of  ascertaining;  but  he 
goes  on  to  say,  that  the  earth  was  without  form  and 
empty.  Ail  living  beings,  that  might  have  been  upon 
it  previouslv,  had  been  destroyed  :  it  was  in  darkness 
and  covered  with  watf^r.  Wlien  it  was  in  this  con- 
dition,  which  is  usually  called  chaos,  Go<l  said,  Let 
there  be  light ;  and  there  was  light ;  and  thus  the  crea- 
tion was  commenced  ;  for  it  is  innnediately  added,  that 
the  morning  and  the  evening  were  the  first  day. 

The  organized  bodies  which  are  found  in  a  fossil 
state,  belong  to  classes  of  animals  and  plants  that  exist 
on  the  land,  or  in  lakes  and  rivers,  and  to  those  also, 
which  are  inhabitants  of  the  sea.  The  latter  are  by  far 
the  most  numerous,  as  miglit  be  expected  would  be  the 
case,  when  it  is  considered,  that  the  greater  proportion 
of  the  strata  must  liave  been  deposited  at  the  bottom  of 
the  ocean.  Of  marine  productions,  shells  and  corals 
constitute  the  chief  part,  and  for  this  reason,  that 
J)eing  almost  wholly  composed  of  mineral  substance, 
they  are  not  liable  to  decay.  In  all  cases  of  petrified  re- 
mains  of  animals,  it  is  the  hard  parts  only  that  we  find  ; 
the  whole  of  the  tlesh  and  softer  parts  have  disappeared, 
so  much  so,  that,  with  the  exceptions  of  some  instances  of 
fisiies  and  amphildous  animals,  no  trace  of  the  external 
fornt)   of  the   living   anini*;l   can    be   discovereJ;   a«d 


% 


wlirre  bonps  am  found,  it  is  very  rarely  that  an  entire 
skuleroJi  is  nu  t  with.     There  are  llissil  remains  ot 


f  Shflls. 

j  ('oials  and  Sponirfs. 
Ainon^        I  Uadiiited  >iiiJiii>tls.  -mnn  as  Star  Pish. 
hmiif'H         J  llfji'iles,  rutieiiibliii;^  Crocod.len. 
l»floii(jiiiw  to     I  Kishes. 

the  Sea.       j  (Vlacrea.  or  th«  Wlialf  trib«. 

I  ('riistiir>4a,  eiucli  as  Lob.steru  aud  Critba. 
t  Plants. 

Fresh-water  kIipIIs,  found  in  lak««  and  riven. 
LhdiI  8li(>!l8.  suuli  Hdi  the  Gardei*  Snail. 
Amoiiij  <jiiiiilrii(ted8. 

budir-H        J  Ufptdes. 
bt'Ionifiiii  to    I  Bird-i. 
llie  Land.         Insects. 

StPiiiN  of  trees  aud  woods. 
Smaller  plants  aud  leavei). 


These  several  bodies  are  not  found  indiscriminately 
Jirougliout  the  wfiole  series  of  the  secondary  and  ter. 
Uury  strata  ;  some  are  peculiar  to  the  lowest  beds,  some 
to  the  intermediate,  and  some  to  the  superior.  But 
«//,  of  whatever  description  they  may  be.  which  occur 
ill  the  seconilary  strata,  belong  to  species  now  wholly 
extinct.  By  far  the  greatest  proportion  of  those  found 
In  the  tPrtiary  strata,  belong  likewise  to  extinct  species. 
It  is  only  in  the  uppermost  beds  that  tiiere  is  any  very 
considerable  number  of  individuals,  which  are  identical 
with  animals  now  in  existence;  and  there  they  prepon- 
derate  over  the  others. 

The  bones  of  man  are  not  more  liable  to  decay  than 
those  of  other  animals;  but  in  no  part  of  the  earth,  to 
which  the  researches  of  geologists  have  extended,  has 
there  been  found  a  sinjjle  fra<£ment  of  bone,  belonging 
to  the  human  sp^-cies,  inca.sed  in  stone,  or  in  any  of 
those  accumulations  of  gravel  and  loo.se  materials 
which  tbrm  the  upper  part  of  the  series  of  strata. 
Human  bonr>s  have  been  occasionally  met  with  in 
stones  formed  by  petrifying  processes  now  going  on, 
Uud  in  cave«,  associaied  with  tiie  boue3  of  other  uuimals  ; 
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but  these  are  dopnsits  pnssnssinjr  chnraeTf»rs  which  pmyw 
thf-ni  to  have  ben  of  re  cem  origin,  as  conifiaii.d  with 
even  ihe  most  modern  of  the  tertiary  stiala. 

The  gfologist  may  bo  cosisiderefl  iis  the  historian  of 
events  relating  to  the  animate  and  inanimate  creation, 
previous  to  that  period  when  sacred  history  bec^ins,  ot 
llie  iiisiory  of  man,  in  relation  to  his  iii^rhest  destiny. 
Alt!iough  it  belongs  to  the  geologist  to  study  the  events 
that  have  occurred  within  his  province  during  the  more 
modern  ages  of  the  world,  as  well  as  those  which  ai-e  in 
progress  in  our  own  day,  his  special  object  is  to  untold 
the  history  of  those  revolutions,  t>y  wliich  the  crust  oi 
the  globe  acquired  its  present  form  and  structure.  The 
solid  earth,  with  its  stores  of  organic  remains,  which 
now  rises  above  the  surface  of  the  sea,  may  be  com 
pared  to  a  vast  collection  of  authentic  records,  which 
will  reveal  to  man,  as  soon  as  he  is  capable  of  rightly 
interpreting  them,  un  unbroken  narrative  of  events, 
oommencing  from  a  period  indefinitely  remote,  and 
which,  in  all  probability,  succeeded  each  other  aftei 
intervals  of  vast  duration.  Unlike  the  records  of  human 
transactions,  they  are  liable  to  no  suspicion  that  they  may 
have  been  ihilsihed  through  intention  or  ignorance,  [n 
them,  we  liave  to  fear  neither  dishonesty  nor  the 
blunders  of  unlettered  and  wearied  transcribers.  The 
mummies  of  Egypt  do  not  more  certainly  record  tlie 
existence  oi^  a  civilized  people  in  remote  ages  on  tha 
banks  of  the  Nile,  than  do  the  shells,  entombed  in  solia 
stone  at  the  summit  of  the  Alps,  and  Pyrenees,  attest 
that  there  was  a  time,  when  the  rocks  of  those  moun- 
tains occupied  the  bottom  of  a  sea,  whose  waters  were 
as  warm  as  those  within  the  tropics,  and  were  peopled 
by  numerous  species  of  animals,  of  which  there  does 
not  now  exist  one  single  descendant. 

3ome  scattered  observations,  and  some  fanciful 
theories  founded  upon  them,  show  that  a  few  of  the 
philosophers  of  antiquity,  and  a  few  among  the  learned 
since  the  revival  of  letters,  were  not  altogether  unaware 
of  the  existence  of  tliese  archives;  but  it  is  little  more 
tlian  half  a  oeutury  since  tiicir  true  value,  be^un  to  b* 


nnrlrrstnod.  The  cause  of  this  is  easily  pxplainfd. 
Gfoloijy  has  ijrowii  (n\[  of  th?"  ailvanc.'''(l  state  <(f  other 
branches  of  knowleiige.  Until  clirinistiy,  mincr.dngy, 
botany,  and  above  ail,  zooloity,  or  the  natural  history 
and  comparative  anatomy  of  animals,  had  arrived  at 
a  considerable  degree  of  perfection,  it  was  impossible 
to  comprehend  tiie  languajre  in  wiiich  these  records  are 
written.  Many  of  the  early  geologists,  and  some  even 
in  liie  present  day,  appear  indeed  to  find  no  difficulty 
in  reading  them  ;  and  when  they  meet  with  a  passage 
whicli  is  obscure,  they  cut  the  knot,  and  reason  upor 
some  l)old  iiiterprctation,  which  they  arrive  at  by  con. 
ferring  upon  Nature,  powers  which  she  herself  hag 
never  revealed  to  us  that  she  has  employed.  But  since 
the  discovery,  in  recent  times,  by  Cuvier  and  others 
of  a  key  to  the  language  of  these  precious  documents 
nnany  have  been  unrolled  ;  the  errors  of  former  inter 
pretations  have  been  discovered ;  and  we  may  now 
entertain  a  well-grounded  hope,  that  if  we  cease  tc 
guess  at  meanings,  and  patiently  search  and  compare 
the  materials  that  arc  accessible  to  us,  we  shall  arrive 
at  such  sound  conclusions,  that  geology  will  be  placed 
on  as  secure  a  basis  as  the  most  exact  of  the  sciences. 

Ibid. 


VIII.— MINERAL  KINGDOM. 

ORGANIC    REMAINS. 

We  find  in  the  lowest  beds  of  the  series  of  the 
secondary  strata,  that  the  organic  remains  consist  chieily 
of  corals  and  shells,  that  is,  of  animals  having  a  com- 
paratively simple  anatomical  structure;  and  that  as  we 
ascend  in  the  series,  the  proportion  of  animals  of  more 
complicated  forms  increases,  the  bones  of  land  qua- 
drupedd   being   almost   entirely  conliaed   to  the  more 


ret'Ciit  mpiiibrs  of  the.  t^rtinry  strata.  From  these 
cir'-mnstMiK 's,  it  is  n  recrlvcd  opinion,  among  crrusin 
grolonists,  i.iat  llif'  animals  which  were  first  croated 
were  of  an  (XCfedinjrly  simplf*  structure,  and  tliiit  they 
graduiilly  b.  came  more  complex  in  thrir  fVame. 

Alth'ingii  it  b^  trur,  tlicil  in  the  lower  strata  there 
»s  a  larg(  proportion  of  the  remains  of  animals  which 
poks>  ss  ar  aj)parentiv  simple  structnrf'.  nothing  can  be 
more  nns.  nnd  than  lo  fiiuiifl  upon  sucii  observations  ft 
doctrine  Mich  as  we  have  bi  fore  stilted.  What  we  ba\e 
at  otu-  tinu*  ciilled  simpU',  has  aifain  and  again  been 
afterwards  foiin<l  to  be  exceedin^lv  the  r.  vorse,  so  thiU 
the  term  is  really  nothing  more  thaji  an  expn  ssion  of 
our  ignorance,  a  statement  of  the  limit  lieyo.id  which 
rt'e  have  n  it  yet  been  able  to  advance.  The  animaluulie 
sailed  Iiifuforia,  are  living  creatures,  fjund  in  stagnant 
Abaters,  so  won<l>  rfully  minute,  that  they  are  invisible 
£0  the  naked  eyi, — a  collection  of  many  thousand 
mdividuals  occupying  no  greater  space  than  the  tenth 
part  of  an  inch.  For  a  long  time  after  thev  were  dis- 
covered by  means  of  the  microscope,  they  were  thought 
to  be  little  more  ihan  sp^'cks  of  animal  matter  endowid 
with  I'lcomotive  powers,  but  the  ingenious  resoarches 
of  Khrenberg,  a  pliiiosoplier  of  Berlin,  who  employed  a 
very  powerful  instrument,  laid  open  to  our  wondt  ring 
Kight  a  new  creation.  Tliat  distinguished  naturalist 
has  shown,  that  these  animalculfe  are  provided  with 
limbs  and  organs,  and  with  a  .systeuj  of  vessels  and 
nerves  ;  and  even  figures  of  their  teeth  accompany  his 
curious  memoir.  I'hus,  the  lowest  member  in  the  sup- 
posefl  graduated  scale  of  animal  structure,  in  place  of 
being  a  simple  body,  is  probably  a  very  complicated 
piece  of  mechanism.  Resides,  corals  and  shells,  ibougii 
af  most  frequent  occurrence,  are  not  the  only  animal 
remains  fouixi  in  the  lower  strata,  for  recent  observa- 
tions have  discovered  in  these  rocks,  the  vertebrie  or 
joints  of  the  backbone  of  fishes,  as  well  as  other  parts 
oelonging  to  them,  and  even  impressions  of  entire  fish 
nave  been  met  with.  Now,  one  single  undoubted  spe- 
cimen of  an  aniuial  of  thai  descriuiion,  ibund  in  sucii  a 


«itmition,  is  as  conclusive  as  ten  ihoi'sand  would  bn  ir 
ovci'iiiiDwiiifr  the  whole  iloc-tritic,  t!uit  tliorf-  !ias  Ij-^oii  a 
gi-HiIual  iliVrlopm'  nt  of  s  ructnif^  in  anini  1  life,  as  we 
asupiul  from  the  lowi  si  to  the  uppermost  strata. 

A  iii'i-st  curious  circuuistance  connecteil  witii   foss  Is, 
is,  the  une(|uivocal  evidence  thfy  atibnl  of  tiierc  having 
b;'pn  ll»rmtMly  a  compleiely  <liir  rut  stale  of  our  phmel 
uiili   regard    lo  climates,   from  that   which    now  exists^ 
rhrougliout  all   the  .slrata,  from  the  Jowosi  nr  nib  r  of 
the  .^ocoudary  scries,   up  to  the  last   l-iyr  lying  immr- 
di  itely  i)cnr^ath   th.it    which,    in   gpologica!    binguag'',  is 
fernieii  a  formation  of  the  recent  p  riod,  we  find,  in  our 
portherri   latitudes,   numerous    remains  of  animals  and 
pi. mis    belonging    to    genera,    wliich    are    now    known 
to    exist     only     in     tro[)ical     climatrs.       In     the     most 
northern   part   of  Asiatic  8ib>riti,  al  the   mouth   of  the 
Hiv.r  Lena,  which  Htw.s  into  the  Arctic  Ocean,  in  the 
?Oth  ilegree  of  latitude,  there  are  vast  accumulations  of 
the   bonts  of  an  extinct  sp:^cies  of  elephant,  and   these 
in  such  a  state  ot  presei-vation,  thai  a  great   part  of  the 
ivory  used   in  Si.   Petersburg,  is  brought   from  thence, 
(ndeed  the  quantity  is  so  groat,  that  a  Russian   natural- 
ist   has    slated    it    as    his    belief,    that    the    numb,  r    of 
elephants  now   living  on    the   globe,    must    be   greatly 
infi-'rior    to    those    which    occur    in    a    fossil     state    in 
Ihose  parts  of  Siberia.     I'lie  entire  carcase  of  one  of 
those  animals  was   found  enclosed    in   a   mass  of  ice, 
vhere  il  must  have  remained  incased  for  thousands  of 
Vears ;  and   yet,   from   the   preservative  quality  of  the 
ice,  the   flesh   was  in   such  a  state,  that,  when   it   was 
disentombed    by    the    accidental     breaking    up   of    the 
mass,   it  was  devoured   by   the  wolves  and   other  wild 
unimals.      Moreover,  it  was  tb.ickly  covered  with   hair, 
of  which  the  existing  species  of  el.'phaiits  are  nea'ly 
destitute  ;   thus  proving  that  it  was  of  a  species  adapt<  d 
to  a  cold  climate.     'I^hen,  as  to   pliuits,  sppcimens  of 
rocks    have    been    brought    from    Melville    island,    the 
remote  northern  land  discovered  in  our  late  polar  expe- 
ditious, some  of  which  contain,  imbedded   in  the  stone, 
poitiou^  of  pluuis  belonging  to  aa  order  now  kaowu  to 


exist  only  in  the  warmest  jj^rts  of  the  equatorial  regions. 
The  greatest  d  give  of"  heat  seems  to  have  existed 
during  the  d  position  of  the  inf  rior  h.  d.s  of  the 
secondary  strata;  and  it  appears  also,  from  the  nature 
of  tlie  fossil  plants  found  in  tiiese  strata,  that  tlmre 
must  have  existed,  at  the  same  time,  a  very  considfr- 
ai^h'  degree  of  moisture  in  the  atmosphere.  The  heal 
seems  to  have  gradually  diminished,  so  that  at  last, 
during  the  d.  position  of  the  most  recent  of  the  tertiary 
strata,  (lie  climate  of  tlie  northern  hemisphere  does  not 
appear  to  .have  hetn  very  diiFerent  from  wliat  it  is  now. 
To  endeavour  to  account  for  this  vvondnrfnl  change 
in  the  temperature  of  the  northern  latitudes,  is  one  ot 
the  most  dilhcult  problems  in  the  physical  history  of 
the  globe,  because  it  involves  such  a  variety  of  con. 
siderations ;  and  we  know  itiat  the  most  important  and 
extensive  changes  in  the  forms  of  organized  ijodies,  are 
brought  about  by  very  nice  shades  of  difference  in  tlie 
circumstances  of  climate  and  soil  under  which  they  are 
placed.  In  the  early  stages  of  geology,  many  theoriet 
were  started:  the  earth  was  said  to  have  been  o  iginally 
in  a  highly  heated  state,  and  to  have  gradually  cooled  ; 
and  it  was  maintained  that  during  the  progress  of  cooling, 
the  various  changes  in  climate  took  place:  according  to 
another  theory,  the  position  of  the  axis  of  the  earth 
was  at  one  time  difi'erent  fi'om  what  it  is  now,  and  was 
so  directed,  that  the  polar  regions  were  exposed  to  a 
much  more  direct  action  of  the  solar  rays.  But  the 
inventors  of  these  theories  did  not  trouble  themselves 
much  with  inquiring,  whether  they  were  in  harmony 
with  the  laws  which  regulate  the  motions  of  the 
heavenly  bodies;  and  when  they  were  subjected  to  the 
examination  of  the  astronomer,  they  could  not  stand 
the  test  of  his  severe  investigations.  An  ingenious 
theory  has  been  lately  proposed  by  Mr.  Lyell.  His 
tiieory  is,  that  all  the  indications  of  the  former  preva- 
lence of  warmer  climates,  may  be  accounted  for  by  a 
dilferent  distribution  of  land  and  water;  and  we  know 
from  geological  appearances,  that  a  very  different  prO' 
poriiou  of  superficial   land   and  water  must   formerly 
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Ynrp  existrd  in  the  northpin  homlspfiere  from  that 
wl»;c!i  we  now  (iml.  It  is  nut  vcmv  Oiisy  to  stsite  the 
fvi-'jutuls  oi' liiis  theory  in  nu  ubiidgrcl  torni ;  but  the 
(Mlowiiig  expbumtion  will  pprh-ij).s  convey  an  int:  lligible 
id  a  ot"  it.  Wherever  there  is  a  gn  at  ex  pi  use  of  wtitor, 
like  the  sea,  there  is  always  a  tnore  uiiirorni  tonipera- 
Jure  in  the  adjoining  countri:  s  throughout  the  year, 
hss  extremes  of  heat  and  cold.  On  the  cotitrary, 
exti  risive  tracts  of  land  are  liable  to  nonsidcrablp. 
vicissitudes;  and  iience  the  dilfiN'enc  ^  of  an  insular  and 
continental  cliniiite  in  tlie  same  parallel  of  laiitudf, 
M  )scow  and  Ivlinburgh  are  very  nearly  in  the  same 
latitude;  but  while  at  the  latter  place,  there  is  neilhei 
extn  me  cold  nor  excessive  heat,  at  Moscow,  the  cold 
ni  winter  is  soinetimts  so  intense  as  to  freeze  quick- 
bilver,  and  there  are  often  days  in  summer  as  liol  as  at 
Naples.  In  like  manner,  the  higher  you  ascend,  the 
4ir  becomes  colder ;  and  thus  in  lofiy  mountains, 
such  as  iEina,  the  sugar-cane  grows  at  the  foot,  and  the 
lichen,  or  moss  of  Ir  I.nd,  at  t'  e  summit.  In  the  lofy 
m  luntains  of  South  America  there  are  regions  of 
pt(  rnal  snow  under  an  equatorial  sun.  If  we  suppose, 
tht-refore,  extensive  continents,  lofty  mountains,  and 
tmnierous  islands  to  have  existed  in  southern  latitudes, 
where  there  is  now  a  wide  expanse  of  sea,  and  an  ocean 
to  have  occupied  the  place  of  northern  Europe  and 
Asia,  it  will  be  readily  conceived,  from  the  principles 
abive  stated,  that  very  ditferent  climates  would  exist  in 
ihe  noithcrn  hentisphere  fjom  what  now  prevail. 

All  the  solid  strata,  most  abundant  in  aiiiinul  remains, 
are  either  limestones,  or  contain  a  large  proportion  of 
lime  in  their  composition.  Many  thick  beds  of  clay 
also  abound  in  them  ;  but  in  that  case,  limestone,  in 
some  form  or  other,  is  generally  associated  with  the 
clay.  From  this  it  has  been  inferred,  and  not  without 
a  strong  semblance  of  probability,  that  animals  have 
mainly  contributed  to  the  formation  of  many  limestone 
strata,  in  the  same  way  as  we  see  them  now  at  work 
forming  vast  limestone  rocks  in  the  coral  reefs  of  the 
Paciiic  uc«;un.     A  xeai  of  this  sort  exieuds  for  three 
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tundred  and  fifty  miles  along  tlie  east  coast  of  Npw 
Hi)llaii(l  ;  and  b 'tween  that  country  and  New  Guinea 
Ihe  cvjral  formations  have  been  found  to  extend,  witn 
very  short  intervals,  throughout  a  distance  of  srveo 
hundred  miles.  Of  all  the  forms  of  organized  bodies, 
which  are  found  in  .i  f(>ssil  state,  from  the  lowest  stratinn 
in  which  they  occur,  to  those  of  most  modern  date, 
shells  and  corals  constitute  by  far  the  greatest  propor- 
tion. All  the  strata  must  have  been  deposited  in  seas 
or  lakes;  and  it  is  therefore  natural,  that  animals  living 
in  water  should  be  most  abundant.  Besides,  as  shells 
and  corals  are  not  liable  to  decay,  they  remain,  while 
the  soft  boneless  animals,  which  inhabit  them,  perish 
entirely  ;  and  fish-bones,  being  more  perishable  than 
ahells,  are  comparatively  rare.  Jbid, 


IX.— MINERAL  KINGDOM. 

We  have  said  that  shells  are  by  far  tlie  most  nunie. 
rous  class  of  fossils :  tiiey  are  found  in  all  formations, 
from  the  lowest  stratum  in  which  animal  remains  have 
been  seen,  to  the  most  recent  di'posits  now  in  progress. 
To  a  p'^rson  who  has  made  conchology  a  spr^cial  obj  ct 
ol  study,  there  appear  many  striking  ditibrencos  be- 
t«  een  those  found  in  a  fossil  state,  and  such  as  now 
e>ist  in  our  seas,  lakes  and  rivers;  but  were  we  to 
describe,  or  give  rt  presentations,  of  even  remarkable 
fo.'fsil  shells,  a  general  reader  would  discover,  in  most  of 
them,  nothing  so  peciliar  as  to  arrest  his  attention. 
Tnere  is,  howt  ver,  one,  which  is  so  different  from  any 
thmw  now  living,  and  of  such  common  occurrence,  that 
we  are  induced  to  give  it  as  a  good  example  of  an 
extinct  genus.  Il  is  called  the  Ammonite,  or  Cnrnu 
A/n/iinnis,  that  is,  [lorn  of  Amnion.  I rom  ns  rcsemiuauce 
to  those  horns  wliich  are  allixed  lo  the  head  of  Uie 
slalues  of  Jupiter  Auunou. 


nprp  IS  a  rpprcsenfatinn  of  \he  extprfnr  of  one  of  tho 
umnerous  species,  ol'   wliicli  tliis  genus   is  coinpused. 


Tnese  shells  are  found  of  all  sizes,  from  tliat  of  a  few 
liiif's  to  iiearlv  four  feet  in  diameter;  and  above  thrpe 
hundred  dillereul  species  are  said  to  liave  been  ob. 
served. 

The  diagram  here  given  represents  th^  two  sides  of 
a  species   of  crustaceous   marine  animal       hi**Jj   has 


been  wholly  extinct  from  an  early  period  in  the  fTma- 
tion  of  the  crust  of  the  globe  ;  many  ages  may  have 
elapsed  since  it  ceased  to  exist.  There  are  several 
species  of  the  animal,  wliich  has  b-^en  called  TriloH'e, 
from  the  body  being  composed  of  longitudinal  divisions 
01  lobes.  It  is  found  in  the  Rritish  isles,  in  (J'  rmuny, 
and  Sweden  :  and  spr  cimens  have  b(  en  brought  f''om 
N  trth  .\merica.  In  some  parts  of  Wah's  the  slate  is  so 
fall  of  fragments  of  the  animal,  thai  niilliuus  must  hi' 9 
%\\  armed  on  tite  spot. 
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.*inthr>r  fnssil  n.nimnl    wliic-h  Is   vorv  pe'cn]\nr  in   its 
form   is   this  called    tlie  Lily  iMicriiiiie.      It    resonibles 


.liHt  flower  upon  its  sliilk,  and  still  "Tior?  so  whon  the 
^ovpral  pans  of  wliicli  the  fln\vfM"-lil<e  extremity  is  vot^. 
posod,  arp  spparati><l    and  spn^ail   out  ;  sp'-uiincris   of"  il 

.in  this  statp  are  no)  luitV.  (piciitly  nvt  with.  Thai 
sia'k  is  not  a  sini,de  pif-ue,  l)Ut  consists  of  a  number  of 
ilisiinct    joints   like   those   of  the   backi)one,   or    like   a 

jnecklace  of  beail.s,  on  whicli  account  the  fossil  has 
been  sometimes  call"d  the  Necklace-form  Hiicrinite. 
The  stalii  is  perforated  through  its  whole  length,  and 
the  joints,  when  separated,  have  figured  surfaces  such 
as  are  represented  above  in  the  circular  i)odies,  the 
figure  being  difierenl  at  d iff  rent  parts  of  the  stalk. 
This  f(i)iuly  of  radiatf  d  animals,  whi(;!)  consists  of  many 
r.xtinci  genera  and  species,  has  not  wholly  flisappeared, 
like  the  trilobite  and  a)iimonite  ;  living  rep;  >s-ntatives 
of  it  are  still  found  in  the  seas  of  the  West  Indies,  and 
t  WYv  perfect  spr'cimen  may  be  seen  in  the  Museum  of 
'he  (leoloi^ical  Societ}'  ;  but  the  lily  encrinite,  that 
\>rauch  of  the  family,  is  not  only  wholly  extinct,  but 
'las  been  so  ever  since  the  p^rtod  when  th*^'  New  R"d 
S;uidstone  '.vas  dp[>osit.ed.  It  appears  to  have  had 
■comparatively  a  short  existence,  for  it  has  only  been 
'ound  m  a  limestone  ivhich  occurs  associated  with  the 
Ntjvv  Red  Sandstone.  It  is  met  with  abundantly  in 
that  pa.ti'mlar  limestone  whi'ch  oeenpi'  s  a  great  extent 
of  country  In  C.^rmuiy  ;  but  the  fnssil  has  never  been 
geen  i'.'  Kngland,  uud  that  kind  of  limwsioue  is  not  found 
in  our  isUuiu. 


The  remains  of  fishes  occur  in  almost  every  straliim, 
from  the  Old  Red  Sandstone  up  to  the  most  recent  de- 
posits  of  fresh-water  lakes.  Fossil  fish  have  been  lest 
accurately  made  out,  as  to  the  genera  to  v/hich  they 
bf  long,  than  any  other  kind  of  animal  remains  ;  be< 
c&use  the  natural  history  of  fishes  is  not  so  far  advanced 
as  that  of  most  other  departments  of  zoology.  Tho 
grfat  French  naturalist,  Cuvier,  began  an  extensive 
work  on  the  subject;  and,  had  he  lived,  much  would- 
have  been  done,  for  his  master-genius  threw  light  on 
every  thing  he  touched.  One  of  the  most  celeurated 
places  for  fossil  fish  is  a  hill  near  Verona  in  Italy, 
called  Monte  Bolca.  Immense  quantities  have  been 
found  there  in  a  very  perfect  state  of  preservation,  as 
far  as  the  form  is  concerned,  but,  as  in  most  other  cases, 
quite  flattened  and  thin,  so  that  they  are  like  a  painting, 
or  engraving  of  a  fish.  These  impressions  are  of  rare 
occurrence,  in  comparison  with  the  quantity  of  sepa- 
rate bones  that  are  found  in  most  strata :  teeth  of  the 
shark  are  frequently  met  with,  and  sometimes  of  a  size 
which  shows  them  to  have  belonged  to  individuals  of 
|iaut  dimensions,  such  as  are  not  now  seen  in  any 
leas.  Ibid, 


X^MINERAL  KINGDOat 
ORGANIC    REMAINS. 


in  our  last  lesson,  we  gave  some  examples  of  re 
piiiKable  species  of  fossil-shells,  corals  and  crustacen 
r.vc  of  these,  the  trilobite  and  the  lilly  encrinite,  be 
(nnging  to  genera  which  became  extinct  after  th* 
deposit  of  the  oldest  secondary  strata.  In  the  extensive 
series  of  sand-stones,  lime-stones,  and  clays  of  the 
secondary  rocks,  from  the  coal  measures  up  to,  ana 
including  the  chalk,  the  fossil  remains  of  animals  con. 
•ist  of  a  vast  variety  of  shells,  corals,  sponges,  and 
Iher  marine  productions  of  a  similar  deficription-H>r  • 


few  !<inf^s  of  crnsrac^'d,  thni  is,  anim"!s  hav'n^  n  cruRt 
or  shell  1  ke  that  of  th^^  lobster  or  crab,  a  few  kinds  of 
fish,  some  great  reptiles,  and  a  few  insects.  No  renmiiis* 
of  land  (|uadrupeds,  or  of  the  marine  mamnialia.  or  of 
bi:ds.  hi;ve  y  t  been  nut  with  in  chalk  or  any  stratum 
liUd  r  the  chalk,  except  one  supposed  nstance.  Among 
t!ie  numerons  animal  remains  that  occur  in  the  s' con- 
c.arv  strata,  there  is  not  a  single  species  which  has  not 
Leen  for  many  ages  extinct;  and  tvtn  whole  genera 
have  totally  ceased  to  exist. 

The  extinction  of  sp'^'cies  is  so  important  a  fad  in  all 
triat  relates  to  the  geological  history  of  the  earth,  that 
we  will,  even  at  the  risk  of  some  rrpr^tition,  endeavour 
b"  a  little  popular  explanation,  to  make  clear  wliat  is 
meant  bv  tlie  term.  Each  particular  kind  or  genus  of 
animal  usually  consisis  of  several  individuals,  which, 
while  thev  po.ss  ss  a  common  character  or  class  .jf 
characters,  have  particular  forms  which  dis'inguish  ihtm 
fiom  each  other  ;  and  such  individuals  constitute  t.ie 
species  of  a  genus.  Tlie  characters,  by  which  geolj. 
gists  distmguisli  the  relative  ag"s  of  strata,  in  «!o  fir  uS 
animal  remains  are  concerned,  depend,  not  upon  geniu, 
bu\  nn  the  species  ;  for  while  sp' cies  have  become  ex- 
tinct.  one  after  the  other  in  succession,  the  genera  \3 
which  thev  belong  have  continued  to  exist  from  the  perioil 
of  the  deposition  of  the  oldest  of  the  secondary  5?! rata  t». 
the  present  time.  For  example,  the  gfuus  o.stiet,  o» 
ovsitr,  is  found  in  the  lime-stones  which  lie  beneath  the 
coal-measures ;  but  not  one  of  the  man\  species  of  oyster, 
which  are  met  with  in  almost  all  the  strata  from  tha' 
limestone  up  to  the  chalk,  Is  identical  with  any  spfcies 
of  oyster  inhai)iting  our  present  seas. 

It  is  unnecf.ssarv  for  us  to  give  the  names  of  the 
niarine  remains,  which  are  most  abun<lant  in  the  si  con- 
(iarv  strata,  because  even  with  the  assistance  of  figures, 
thev  would  convey  to  the  general  reader  no  clear  idea 
of  ttieir  p'  culiar  forms,  as  distinguished  from  those  f)f 
marine  shells,  corals,  sponges,  k.Vc.  now  existing;  but 
some  of  the  marine  reptiles  are  so  extraordinary  in 
iwiiui  of  f()rni  and  si/e  as  to  de.s<>rvc  n  more  particuiai 
ouiiue.     Of  ih«!<ie  iiioo«iters  of  Uid  auuieut  ueuA,  niiM 


77 

difJe»*ent  crenf-ra  liave  already  been  foinK5  entonihcff  in 
the  s«coii(lin y  i^lrata,  and  of  some  of"  the  gonora  there 
are  sevt  ral  spt  cies.  They  have  been  called  sanrians 
by  freologists,  from  the  rosemblunce  they  bear  to  th^ 
lizard  tribe,  suiira  being  the  Greek  nam£!  for  a  lizard 
A  common  green  lizard  is  a  tolerably  good  mmiature 
representation  of  the  general  form  of  these  reptiles  ; 
but  a  crocodile  or  alligator  gives  a  still  better  idea  of 
them.  It  must  be  '^"iiiembered,  however,  that  in  speak- 
ing of  tiie  fossil  lemains  of  those  animals,  we  mean 
onU  their  skeletons  or  bones  ;  the  flesh  is  never  con- 
verted into  a  fossil  state.  It  very  seldom  happens, 
also,  that  the  entire  skch  ton  of  any  large  animal 
is  found,  particularly  in  the  strata  that  were  deposited 
at  the  bottom  of  a  sea,  and  fljr  this  reason — ^the  bones 
in  the  living  body  are  kept  together  by  a  cartihiginous 
subvStance  or  gristle,  which  after  death  putrefies,  and 
then  the  several  members  fail  asunder.  Very  ofte!i, 
too,  we  find  only  detached  bones ;  and  this  may  b< 
accounted  for  by  another  circumstance  attending  thf 
piocess  of  putrefaction.  When  that  commences  in 
dead  animal,  a  considerable  quantity  of  gas  is  gene 
rated,  which  swells  up  the  body,  and,  if  that  be  in 
water,  makes  it  so  much  lighter  that  it  floats.  In  pro- 
cess  of  time  the  skin  bursts,  and  the  gradually  loosened 
bones  are  scattered  far  apart.  Such  detached  bonea 
frequently  constitute  all  the  data,  by  which  we  a''e 
enabled  to  decide  upon  the  nature  of  the  animal  ;  and 
the  general  reader  may  perhaps  think  that  they  arc 
sulticiently  scanty  materials,  considering  the  important 
conclusions  which  geologists  sometimes  draw  from 
Ui«wn.  Hut  the  discoveries  of  philosophers,  who  have 
occupied  iliemselves  in  comparing  the  anatomical  struc- 
ture of  the  lower  animals  with  that  of  the  human 
frame,  ami  have  created  the  interesting  and  beautiful 
di  partmeut  of  science  called  Comparative  Aniitomy, 
have  enal)leil  them  to  establish  certain  fixed  and  inva- 
riable prii)ci|)les  tiir  our  guidance  in  this  curious  branch 
of  geological  inquiry.  I'liis  field  of  investigation  has 
only  been  entered  upon  within  a  few  years;  but  ii  has 
ftlicady  yielded  uo  rich  a  harvest,  that  it  h<uj  ^ciiablidhed 
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«;ome  of  flie  most,  important  truths  conrir-ctpcl  with  the 
past  history,  of  our  planet. — Tho  groat  discoverer  of 
those  general  laws  of  the  animal  kingdom  was  the  illns- 
trious  French  naturalist,  the  Baron  Cuvier.  lie  hag 
shown,  that  there  reigns  such  a  harmony  throughout 
all  the  parts  of  which  the  skeleton  is  composed,  so  nice 
an  adaptation  of  the  forms  to  the  wants  and  habits  of 
the  animal,  and  such  a  degree  of  mutual  subordination 
between  one  part  and  another  in  portions  of  the  struc- 
ture apparently  quite  uncoimected,  that  we  are  enabled, 
by  the  inspection  of  a  single  bone,  to  say  with  cer- 
tainty that  it  must  h;>ve  belonged  to  a  particular  kind 
of  animal  and  could  not  have  formed  a  part  of  the 
skeleton  of  any  other.  Thus,  if  we  present  to  a  skilful 
tomparative  anatomist  a  small  bone  of  the  foot  of  a 
quadruped,  he  will  not  only  pi  enounce  with  certainty 
as  to  the  size  of  the  animal,  to  which  it  belonged, 
l)Ut  will  say  what  sort  of  teeth  it  must  have  had — 
wlielher  ii  had  horns,  and  whether  it  fed  upon  the  (icsh 
ofotlHM'  animahs,  or  on  vegetai)le  substances,  if  many 
detacheii  bones  belonging  to  the  same  kind  of  animal 
be  collected,  the  skill  of  the  comparative  anatomist 
f-njibles  him  lo  put  them  togethej"  in  their  true  places  ; 
and  thus  a  conipieie  skeleton  has  been  constructed  of 
separate  thssii  bones,  whicii  had  belonged  to  several 
(nfiivii!nal>  .>t  ine  same  species.  In  this  application  of 
anatomy  lo-ij-poiogy  we  have  a  beautiful  illustration  of 
Jhe  intimate  connexion  of  the  sciences  with  each  other. 
The  discovery,  in  one  of  our  stone  quarries,  of  a  few 
mutilated  fragments  of  bot^e,  imbedded  in  the  solid 
rock,  reveals  to  us  the  kind  of  animals  that  must  have 
inhabited  this  region  of  the  earth  at  the  remote  period 
when  the  rock  was  in  the  act  of  being  deposited  at  the 
bottom  of  the  sea,  and  lei  Is  us  also  that  the  climate  was 
not  that  of  tlie  temperate  zone,  but  of  the  tro[)ics. 

The  most  remarkable  of  the  fossil  sauriatis,  which 
are  found  in  the  secondary  strata,  are  those  which  have 
been  called  ichthyosaurus,  plesiosaurus,  meg.ilosaurus, 
»nd  iguanodon.  The  first  of  these  is  so  called  from 
the  characters  of  the  animal,  partaking  at  the  .snmft 
time  of  tha  nature  of  a  fisli  and  of  the  lizard  tril»e  ; 
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ichthys  nn<\  savras  being  two  Greok  words  signiTving 
Hsli  and  liz:ird.  Its  licinl  rcsomljlcs  thai  of  a  crocodile, 
only  it  is  much  larger  and  sliarpnr,  its  snout  ending  in 
a  point,  aimnst  as  acute  as  the  beak  of  a  bird  :  it  has  a 
most  formidiible  supply  of  sharp  conical  teeth,  no 
less  than  sixty  in  eacli  jaw.  Its  head  was  of  an  enor- 
mous size,  for  jaws  measuring  eight  feet  in  length  have 
b"en  found  ;  and  it  was  furnished  with  a  piir  of  eyes 
of  still  more  extraordinary  proportion,  iv^v  the  oval 
hollows  for  tl)at  organ,  in  a  skull  in  the  possession  of  a 
gentU-man  at  Bristol,  nn-asure  fourteen  an.)  a  half 
inches  in  their  largest  diam  ter,  the  size  of  a  dish  on 
which  a  tolerably  good-sized  turkey  could  be  ser'^ed 
up.  The  head  was  ab')ut  a  fjuriii  of  the  wl-nle 
length  of  the  animal,  and  was  joined  to  tiie  body  ly  a 
very  siiort  neck:  the  b;ick-b)ne  was  composed  of  ji-inta 
Of  iiertebrcp  dill'-rent  from  those  of  land  animils,  and 
similar  to  those  of  fishes  ;  it  was  supplied  with  f)ur 
paddl;  s  like  tliose  of  a  turtle,  in  the  lower  part  of  the 
body,  and  by  means  of  these,  and  its  verv  powerful 
tail,  it  must  have  darted  very  swiftly  through  the 
water.  It  was  a  most  singular  combination  of  fornjs, 
for  it  had  the  snout  of  a  dolphin,  the  teeth  of  a  croco- 
dile, the  head  and  breast  bone  of  a  lizard,  extremities 
like  the  marine  mammalia,  and  vertebrae  like   a  fish. 


We  can,  Iiowever,  form  no  idea  of  the  appearance  of 
the  animal  when  alive,  except  such  as  is  conveyed  to 
us  by  the  sight  of  the  skeleton  ;  a  very  imperfect  one, 
no  doui)t,  as  we  know  by  the  difference  between  anv 
animal  and  its  skeleton  pi  iced  beside  it.  The  foregoing 
representation  of  the  comjD^cte  skeleton  of  the  ichthyo- 
saurus, as  restored  in  the  wiv  we  have  alluded  to,  iss 
given  by  tlie  Rev.  W.  Conybeare,  the  eminr>nl  geolo- 
gist, to  whom  we  are  indebted  for  the  most  coniolei© 
account  of  these  fossil  saurians. 
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Remain??  of  the  ichthyosnurus  have  been  ((junfl  in  alf 
ihe  8''condaiy  stratM,  between  the  red  saiul-stone  an*: 
fhe  chalk,  in  many  parts  of  iMiglanH  ;  but  they  are  i»'ost 
frequently  met  with  in  the  lias  lime-stone,  and  in  git-at- 
8st  abimd  ince  at  Lyme  R -gis  in  Dorsetshire.  They 
i.iv  also  ht'en  found  in  several  places  on  the  continent, 
esp -ciaiiy  in  Wurtemherg. 

'I'he  ii/es/o.f'iiiras  is  so  called  from  its  near  approach  to 
the  lizard  tribe,  p'rs/on  being  Ureek  for  near.  Ii  has  a 
considerable  resf»ird)lance  in  the  body  to  the  ichtbyo- 
s.mrus.  but  the  heail  is  much  smaller,  and  is  altogether 
of  a  diiiorent  structure;  but  its  most  remarkable  cha- 
racter is  the  great  lengtb  of  its  neck.  In  man,  al! 
quadrupeds,  and  other  mammalia,  there  are  ex  icily 
^even  joints  or  vertebne  in  the  neck  ;  and  so  strict  is 
'.he  adherence  to  this  rule,  liiat  there  is  precisely  th«» 
idii\e  number  in  the  short,  stid'  n^^ck  of  tiie  whale,  ana 
Jhe  long,  llexible  neck  of  the  gira'F.^.  Reptiles  have 
from  three  to  eight  joints — birds  many  more  ;  the  swan, 
which  has  the  most,  is  enabled  to  make  the  graceful 
curves  of  its  neck  by  being  provided  with  twenty-three 
>f  those  separate  vertebra} ;  but  the  plesiosaurus  had  no 
ess  than  fortv-one. 

Mr.  Conybeare,  to  whom  we  are  indebted  for  the 
first  d'scriplion  and  name  of  the  plesiosaurus,  has  given 
the  following  representation  of  this  extraordinary  long- 
necked  reptile,  in  a  restored  state,  in  the  same  way  as 
he  ha.s  given  us  a  figure  of  the  ichthyosaurus. 
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Some  fragments  of  the  bon'^s  of  a  saurian  of  gigantic 
size  weie  disc»;veri>d  by  Dr.^nckland,  a  i'ew  years  ago, 
in  the  quarry  of  Ston-^sfif  Id,  near  Woodstock,  in 
Oxfordsiiirs.  According  to  the  opinion  of  Cuvier,  whc 
examined  them,  they  must  have  belonged  to  an  indivi- 
dual of  the  lizard  tribe,  measuring  forty  feet  in  length 


tinA  Imving  a  bulk  equal  to  that  of  an  plophant  fifvt^n 
t"  1 1  lii:j;li.  'I'liis  tiissil  aniiDil  was  (iistiiigui.slieil  by  Dr. 
IJucki.m  I  with  the  iiaine  inrganiaiirns,  on  account  of  its 
wival  si/p,  mi'gd'f  hcini;  (jfifk  for  grfat. 

A  must  curious  discovery  was  made  a  few  years  ago 
by  l)r.  Buckhin<l  at  Lyme  II -gis. 

He  had  of.eii  remarked  a  number  of  long  roundi'if 
«lc;nv  ^M).lles,  like  oblong  p.  bb|;  s  or  kidney  pitaloes, 
scatter"  d  on  the  shore,  and  frfMHientiy  lying  l».  side  the 
b  Mies  of  ilie  saurians  when  these  were  discoverrd  in  the 
rock.  He  WHS  indue  d  to  make  a  closer  exami  mtion 
of  them,  and  they  turned  out  to  be  the  dung  of  the 
Siurian  repiiU's  in  a  fossil  state.  When  fouiv!  along 
with  the  binrs  they  are  always  under  or  an.ing  the 
ribs.  Many  sp  cimens  of  th<'m  contained  scales,  teeth, 
and  b  )nes  ot  tishes  that  seem'^d  to  have  passed  undi- 
g  si!  d  thronirh  the  b  idy  of  the  anini.d  ;  just  as  the 
enamel  of  iieili  and  fragments  of  bines  are  founa 
uniligested  in  the  ilung  of  the  ravenous  hyena.  It  was 
thus  siiown,  that  these  great  monsters  of  the  tieep  fed 
not  only  on  their  weaker  neighbours,  but  sometimes 
even  on  the  smaller  dtfnceless  iiiflividuals  of  their  own 
Bp-  cies  ;  tf>r  Dr.  Buckland  f()und  in  one  of  these  stones 
4  joint  of  the  back-bone  of  an  ichthyosaurus,  that  nmst 
have  been  at  least  four  feet  in  lengih.  He  has  called 
ihe  stones  cro/jo//fes,  from  ko/jros,  (ireek  for  dung,  and 
iUlinx,  a  stone.  Since  his  attention  was  directed  to  the 
hiil)j.'Cl,  he  has  found  similar  bodies  in  many  other 
strata,  and  belonging  to  diderent  animals.  "  in  all 
these  various  formations,"  he  says,  "the  cropolites  form 
records  of  warfare  waged  by  successive  generations  of 
inhabitants  of  our  planet  on  one  another  ;  and  the  gene- 
ral  law  of  nature,  which  bids  all  to  eat  and  to  be  eaten 
in  th'ir  turn,  is  shown  to  have  been  co-extensive  with 
animal  e>istence  upon  our  globe  .  'he  carnivoru  in  each 
p  riod  of  llK  world's  history  fulhlling  their  destined 
oliicf  to  check  excess  in  the  progress  of  life,  and  main, 
taui  liie  baiaiice  uf  creuliuu."  Jdid. 
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SECTION  n. 


HISTORY  AND  CHRONOLOGY. 

History  is  the  record  of  public  events  that  have 
occnrred  in  the  different  ages  and  nations.  Chronology 
treats  of  the  precise  dates  at  which  tlieae  events  too  it 
place.  Our  knowledge  of  historical  events  is  derived 
chiefly  from  the  writings  of  individuals ;  but  these  are 
aided  by  public  records,  inscriptions,  coins,  and  other 
documents  of  a  similar  nature.  Our  knowledge  of  the 
(Iiiro-nokigy  of  these  events  is  drawn  from  similar 
sources.  History  and  Chronology  therefore  are  inti- 
mately connected ;  yet  they  are  so  distinct  as  to  suggest 
very  different  trains  of  investigation.  History  treats  of 
the  characters  of  the  persons  engaged  in  the  events  which 
it  records,  the  motives  which  influenced  them,  the  cir- 
eumstances  which  led  to  the  events,  the  incidents  which 
accompanied  them,  the  effects  which  resulted  from 
iheiu,  involving  considerations  of  the  state  of  the  na* 
tions  that  were  engaged  in  them,  their  advancement  ir, 
civilization  and  useful  arts,  and  their  relative  position 
with  respect  to  one  another.  The  study  of  chronology, 
on  the  other  hand,  leads  to  the  examination  of  the  divi 
sions  of  time  that  have  prevailed  in  different  nations ; 
fcheir  modes  of  reckoning  hours,  days,  weeks,  months, 
years ;  different  epochs  that  have  been  used  in  different 
ages  and  nations  ;  cycles  and  other  periodical  revolu- 
tions of  years ;  the  deciphering  of  the  devices  and 
legends  of  coins  and  medals,  the  calculating  of  the 
eclipses  that  are  mentioned  in  connexion  with  historical 
events  ;  ami,  in  short,  the  investigating  and  estimating 
of  any  notices  of  time  that  may  be  discovered  eitlier  in 
natural  objects,  or  in  any  recoYd  kept  by  men  of  the 
tuaxisaationa  in  wkicb  thej  have  been  engaged. 
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The  Hebrews  were  the  only  nntion  of  nntiquity,  who 
had  among  them  a  regular  clirondl^gical  liiistory.  in 
the  Sacred  Scriptures,  tdere  is  a  chain  of  such  hisr,ry 
from  the  creation  of  the  world  till  profane  history 
assumes  an  autlientic  form.  In  the  early  portion 
of  this  history,  the  chronology  is  determined  by  a  suc- 
cession of  first  born  sons,  accompanied  by  a  staten.eat 
of  the  age  of  each  individual,  at  the  time  wiien  his 
eldest  son  was  born.  In  the  later  portion  of  the  histjry, 
\he  chronology  is  determined  by  the  time  allotted  foi 
the  continuance  of  the  authority  of  a  succession  of 
jud<)-f's,  and  afterwards  of  iiings.  There  are  some 
ditiiculties  in  adjusting  this  chronology,  cliieHy  arising 
from  variations  introduceil  into  manuscripts^  and  trciis- 
lations  of  the  Scriptures,  during  a  long  course  of  ages; 
but  still,  the  best,  perhaps  the  only  guide,  to  a  general 
view  of  ancient  chronology,  is  the  history  containeu  in 
the  Sacred  Scriptures.  As  the  land  in  which  ••.he 
Israelites  were  placed,  was  in  tlie  very  centre  of  the 
world's  population,  in  the  neiglibou  .'.ood  of  the  g'"eat 
empires  that  successively  arose,  and  as  it  became  an 
integral  part  of  tliese  empires,  the  history  of  that 
people  is  intermingled  with  almost  all  that  is  important 
in  the  history  of  our  species.  In  reading  the  sacred 
history,  there  is  brought  before  us  in  regular  succession 
the  sovereignties  established  on  the  bajiks  of  the  Tigris 
and  the  Euphrates,  and  the  states  that  arose  to  eminence 
on  the  eastern  shore  of  the  Mediterranean  sea  ;  tJie 
kingdoms  of  Egypt,  Ethiopia,  Syria,  Assyria,  Babylon 
and  Persia,  and  the  influence  which  they  possessed  in 
the  atfairs  of  men  in  dilferent  agps  of  the  world.  The 
regular  chain  of  Jewish  history  and  clironology  is 
broken  otT  at  the  building  of  the  second  temple,  after 
the  return  from  the  captivity  of  Babylon,  when  the 
Persian  monarchy  was  at  its  height ;  but  a  general 
view  of  the  subsequent  history  of  the  world,  marking 
ihe  rise  of  the  (irecian  empire  on  the  ruins  of  the 
Persian,  its  separation  into  several  kingdoms,  the 
advance  of  the  Roman  empire  in  its  gigantic  strides  ta 
universal   sovereignty,   its  strength  and   character,  it4 
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Hr-cay  nncl  ov^rllir'^w,  is  jrivr  n  in  tiip  prnpTirlic  vision? 
of  a  l|^■l)l^  w  |i'()ji!i(l.  sn  gi!i|)!i:ca!Iy,  and  in  ii  m.iniHM' 
S'l  [)  if  itly  c'inti)nii;tl)I''  ic  .!ie  inith  of  I  istorv,  tl)a1 
will  n  ue  lose-  ilie  aid  of  .Irwish  his  ory,  we  cannot 
iMI'iw  a  Iv  trcr  ijiiidp  thai)  thf  h  ihl  charact'riMic 
skrtc-l)  of  subsequent  events  furnisheil  by  tlie  Jewish 
()!•  ph  cirs. 

The  history  of  the  world  naturally  divides  itself  into 
two  gri'al  [)eriods,  namely,  that  which  elapsed  bi'tore 
the  coming  of  the  Saviour  Jesus  Christ  into  the  world  ; 
and  that  which  has  elapsed  since  that  evefit.  The 
appearance  of  that  illustrious  p  rsonage  on  our  planet 
was  the  coiinm  ncemi  nt  of  that  great  revolution  of 
mind,  which  has  already  produced  such  stupendous 
etiecis,  and  which  is  every  dav  extending  and  slrcngth- 
emng  its  inliueiice.  It  was  then  that  those  sul>l!'.iie 
vi.'ws  of  the  Deity,  and  that  pure  morality,  which  the 
nation  of  the  J  ws  had  receivid  from  the  Scriptures, 
b  gan  to  be  diti'uscd  over  the  world,  a  process  which 
soon  cliangf  d  the  asp  ct  of  the  Roman  empire,  and 
laid  the  foundation  of  that  sup'  rior  illuminatiotj  and 
humanity,  and  those  just  concept]  ms  of  the  »ights  and 
libertiis  of  men,  which  di.NiInguish  I'iuropeans  from 
the  rest  of  mankind,  us  well  as  all  who  are  of  their 
kindred  in  other  regions  of  tlie  globe.  The  commence- 
ment of  this  iHighty  niovt  mcnt  is  happily  marked 
among  the  nations  professing  Christianity,  by  their 
ado})ring  it  as  the  fixed  era,  from  which  they  date  all 
other  events  eitiicr  before  or  after  it;  stating  the  litne 
of  their  occurrence  by  the  number  of  years  before 
Clirist,  or  after  Christ.  We  shall  regard  the  birth  of 
the  Saviour  Jesus  Christ,  as  the  great  turning,  c* 
hinging  point  of  the  world's  history  and  view  the  cliro. 
nology  of  all  other  events  with  reference  to  it. 

Our  attention,  therefore,  is,  in  the  first  place,  to  be 
directed  to  those  events  which  took  place  before  the 
birth  of  Jesus  Christ. 

The  various  dates  and  periods  notrd  in  the  Hebrew 
Seripiurrs,  as  rxamiin  (i  and  compirid  by  many 
iearucU  laeii,  make  the  duration  of  tiie  vvufld,  froiu  the 


crration  rrcnr'lpd  in  .no  !)nol<  nf  fji^nrsis.  till  tlio  1)1  r  i 
of  (,'iifisl,  4;)n4  y-iirs.  l-'or  ai'liiiir  tli<-  iiKMiiorv.  rim 
[iRrind  iriay  Ih'  convt  nictitjv  iliviH  d.  as  follows:  Ai 
t!if  miilillc  of  fh.is  perioil.  or  two  thousand  voars  \)<  ihvv 
Clirisi.  and  two  thousand  aftt-r  the  cr  ation  of  the 
world,  Abraham  was  l)r»rn  ;  and  the  call  of  Al)rahani 
Was  tlie  connno/icfinent  of  that  important  disp'  nsatioii 
ot  I'rividencf,  hy  winch  one  family  were  separated 
frum  the  r.  s!  of  tlie  world,  increased  to  a  n  ition,  planted 
in  a  central  place  of  the  earth,  that  they  mijihl  |ir*  s'  rve 
among  them  the  knowlcdirp  of  the  name,  ami  cliaracti  r, 
and  law  of  the  true  (.i  >il.  ami  ultimat'  !v  dili'use  it 
amontr  the  rest  of  mankind.  In  the  middle  of  the 
p'M-iod  hetwcrn  the  creation  of  the  world  and  the  hirth 
of  Al)raham,  or  ahout  the  year  B.  C.  'UMl,  Knoch  was 
translated  to  heavfMi,  as  a  token  of  the  I'avour  and 
appmhation  with  which  (Jod  rejrard<d  iiis  devout  and 
hoi  /  character.  In  the  middle  of  the  p  riid  h<lwein 
the  hirih  of  Abraham  and  the  birth  of  Christ,  or  about 
the  year,  B.  C.  101)4,  Solomon's  temple  was  finished. 
This  period  marked  the  fulfilment  of  the  pionn'ses 
made  t.)  Abraham  in  their  literal  sense;  for  then,  and 
not  til!  then,  did  his  seed  reign  in  peace  and  prosperity, 
from  the  great  river  Hnphrates  to  the  shores  of  the 
Mediterranean  sea.  Thus  the  whole  period  of  four 
thousand  years  is  divided  into  four  parts  of  a  thousand 
years  each,  every  successive  period  conunencing  wit'-^^ 
a  remarkable  event,  namely,  the  creation — the  transla- 
tion of  K'.ioch — the  birth  of  Abraham — and  the  comple- 
ting of  Solomon's  temple. 

These  four  periods,  thus  distinctly  marked,  may  be 
.urtljer  conveniently  divided  into  eight,  each  of  500 
/ears.  So  little  is  recorded  respecting  the  first  two 
.Periods  of  a  thousand  years,  that  it  is  of  less  importance 
.o  divide  them  into  half  thousands.  We  remark, 
■lowcver,  that  the  first  thousand  years,  namely,  froni 
►he  creation  of  the  world  to  Knoeh,  is  divided  nenily 
iquilly,  by  the  birth  of  Jared,  the  fifih  descotilant 
fr<jm  Adam,  which,  was  nccording  to  llie  conuuon 
chronology,  in  the  year  B.  (J.  3544.  The  second 
khousand  years,   namely,  from   Enoch  to   Abroliaiii,  u 
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^ivi'lfcl  noarly  oqnnlly,  by  the  dpnnneiatlon  of  tlie  ilnluge 
mill  th*'  coiimiencriiiciit  of  the  Ijuihiing  of  the  ark. 

T.he  divisions  oi"  the  hitter  two  periods  of  a  thousand 
years  are  marked  l)y  very  iniporlant  eras.  Tliat  which 
intervened  i)etweeii  Ahraliam  and  Solomon,  is  divided 
by  the  mission  of  Moses  to  tiie  Israelites,  their  d(li- 
verance  from  ICgypt,  and  tlie  giving  of  the  law  at  Mount 
Sinai,  which  is  determined  to  the  year  1491,  or  nearly 
l.'>00,  years  \).  C.  The  last  period  of  a  thousand  years 
or  that  which  intervened  between  Solomon  and  the 
hi  rill  of  Christ,  is  etjindly  divided  by  the  building  of 
the  second  temple,  ai'ler  the  return  of"  the  Jews  from  tlie 
captivity  of  Babylon,  which  event  is  determini  d  to  the 
year  B  (j.  ."ilo.  Thus  tlie  whole  p  riod  from  the  crea 
lion  (li  the  vvorld  to  the  birth  of  Christ  is  divided  by 
remarkalile  ►-ras,  into  eight  periods,  of  about  500  years 
•tach,  as  in  the  following  table. 


K.-). 

EKAS. 

Years  after 
tUe  (.lealmii. 

A.  M. 

Veins  hi'l'ore 

t  lUlbt. 

B   C. 

I. 

CRKATION. 

0 

4000 

li.                                Jahed. 

500 

3i'>()0 

III. 

Enoch. 

1000 

3000 

IV. 

Noah. 

ir>(io 

a.ioo 

V. 

ABRAHAM. 

2000                         2000 

VI.      1                       Mosi». 

1 

2400           1           loon 

Vll. 

Soi.OMOJI. 

3000                        lOOo 

VIH. 

r.ZBA. 

SoOO 

500 

IX.      1            JKSUS  CHRIST.                        <000                      A   D. 

1                                                                                    1        

87 


fn    the    following   chapters   a  succinct   view  of  the 
drtate  of  the   world   at  each  of  these  ei^^ht  eras  will  be 


flRST  ERA. 

The  Creation, 
A.  iM    1.— B.  C.  4004. 

When  mnn  wrs  r/*pafoH,  he  was  placed  in  th«  garden 
of  Kden,  some  dcdighlful  spot  in  the  neighbourhood  of 
the  rivers  Tigris  and  FiUph rates  ;  and  a  command  wag 
given  to  him,  enforced  by  the  p  nalty  of  death,  hy 
whi(di  command  he  was  given  to  know  liis  snljjcction 
and  responsibility  to  the  Ahiiighlv  Creator.  Kve  was 
then  made  and  brought  to  him,  to  be  his  wife.  The 
fall  of  Adain  and  Kve  into  sin,  soon  follows,  and  their 
expulsion  from  the  gardi-n  of  I'^len,  to  earn  their  bread 
by  the  sweat  of  their  fice  ;  and  tlien,  in  pursuance  of 
the  penalty  of  death  which  they  had  incurred,  to  return 
to  the  dust  whence  they  were  taken. 

This  era  is  also  distinguished  by  the  annunciation 
jf  a  great  deliverance  and  victory  whicli  God  purposed 
to  accomplish  for  man,  "  The  seed  of  the  woman," 
said  he,  "  shall  bruise  the  head  oi'  the  serpent."  This 
era  is  also  niarked  by  the  sudden  and  awful  develop- 
ment of  that  corruption,  with  which  human  nature  is 
tainted.  Cain,  the  firsl-l)orn  son  of  Adam,  became  the 
first  murderer,  imbruing  his  hands  in  the  blood  of  his 
own  brother,  Abel. 

Cain  was  then  banished  from  his  fatlier's  home,  and, 
in  procpss  of  lime,  built  a  city.  His  descendants, 
apparr'nlly  living  without  Cxtjd,  betook  themselves 
to  vMiious  worldly  Hvocaiions  and  anujsements,  to 
iali    up  ihut  sud    vucuity  iu   their    bu:>oni£i,  which  iho 


o-nnf  of  Invp  lo  G^H  ViUil  credit  d  therp.  fn  the  iii^n?! 
while.  aM')t!ii  r  s^iii  was  h'srii  to  A.'l  mi.  wiioin  \'.p  nillfii 
S(  ill,  and  hIiu  occupied  the  station  of  Abel  uIkjhi  'Jaiu 
slew. 

'I'luis  niMiikiml  wf rf>  parlv  sfparalpd  into  two  cla^-^os, 
niiMn  Iv,  Ihe  desceudutjls  ul  Cam,  and  ihe  descenduuls of 
Selh.  ' 


SECOND  ERA 

Jared. 

A.  M.  500.— B.  C.  3500. 

At  this  era  ihe  faniilifs  of  Cain  and  Seth  were,  still 
liviii'T  separate  from  one  anoilier.  l)iirinir  tlie  pei  iod 
that  foilowfd.  there  were  lK)rn  Enoch,  Mfllnjschih,  and 
Ijamcch.  the  father  of  Noah.  Adam  died  at  the  ao:e  of 
U'M}  vears.  I'liiini^  tlie  atUediliivian  periods,  hinnaii 
Iile  hore  nearly  the  ssame  proportion  to  a  liionsuMil, 
which  it  now  do(  s  to  a  hundred  years,  ll  is  now  but 
»boul  the  oae-leiuh  oi'  w  hai  u  then  w  us. 


TIIIRH  ER.4. 

A.  M.  1000.— II.  c.  aooo. 

Tlii« ''rn  i»  marked   hy  that  extraordinary  testimony 
which  God  buiu  tu  tiie   huliiit:.jii  ut  Euuch'>>  churaclcr, 
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whpn  he  '•omnvfd  Inm  ♦o  honvrn,  without  stihj'^ctini' 
him  n»  the  uii.vcisiil  s(  iitcnce  of  dtiuh.  Tliis  (hstinc 
tioti  coiifi  rr<  (I  on  Miinch,  indicates  thut  corruption  was 
nialxiiiii  ra|)iii  siridcs  amouii  men.  And  accordiiif>lv,  in 
a  |)r(>|ih(  cy  of  lMu;ch,  r'>i;ord'd  hy  the  apostle  .liide,  he 
d{  noiJiices  the  nnlgiiieiits  ot  (rod  upon  the  wicked  :  say- 
inj^,  "  Ml  hohl,  ihp  Lord  co!:ieth  with  ten  thousand  of  iiig 
saints,  to  exi  cute  |udjijni<nt  upon  all,  to  coj)vict  all  the 
impious  amunj^  them,  of  all  *heir  detds  of  impietv  which 
they  have  impiously  [)erpetratrd,  and  of  all  the  hard 
ihinjfs  which  impious  sinrif's  have  spoken  a<jainsi  him." 
Ill  this  prophecy,  there  is  the  first  intimation  on  record 
of  a  final  day  of  retrihutio" 

'J'cwards  the  conclusion  of  the  period  of  500  years 
which  f)llowed  this  era,  the  progress  of"  ci.rruplion  was 
acceleratfcl  hy  inter-marriages  formed  hetween  the 
descendants  of  Cain  and  the  descendants  of  Seth.  "  The 
sons  of  God,"  it  is  written,  "saw  the  daughters  of  men 
that  they  were  fair,  and  they  took  them  wives  of  all  that 
they  chose."  By  this  statement  is  probahlv  meant  that 
the  professing  worshippers  of  God,  the  family  of  Hi-lh, 
began  to  intermarry  with  the  votaries  of  the  world,  the 
family  of  Cain.  The  consequence  of  this  internirxture 
of  the  two  families,  was  the  rapid  and  universal  spread 
of  wickedness.  The  children  of  these  marriages  be- 
came mighty  men,  meti  of  renown.  There  were  giants 
(literally  fellers,)  on  the  earth  in  these  days;  and  the 
earth  was  filled  with  violence.  Thus  the  crime  of 
murder,  which  had  been  specially  marked  by  the  high 
lis[)leasure  of  God,  was  the  very  crime  into  which  men 
•Mishetl  headlong,  doubtless  glorying  in  it,  as  it  is  known 
Jiey  did  after  the  <leluge. 

"  And  Ciod  saw  that  the  wickedness  of  man  was  very 
great  upon  the  earth,  and  tl^t  every  imaginatio;i  of  the 
thoughts  of  his  heart  was  only  evil,  and  tdat  coiiii- 
nually  ;"  ami  he  declared  '  is  purpr)seof  sweepiui;  awav 
.lie  godless  race  by  the  waters  of  a  deluge;  and  crmi 
maiided  Xoah  to  build  an  ^rk,  for  the  preservation  i** 
himself  and  his  family. 

8* 
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irLlTU  ER.\. 


The  building  of  Ihc  Ark. 


A.  M.  1500.— B.  C.  2500. 

This  era  finds  tho  whole  world  one  scene  of  violence 
and  corruption.  Only  Noah  was  found  iiprifjhl  before 
God.  And  God.  proposing  to  sweep  away  the  whole 
race  of  the  wicked,  commanded  Noah  to  build  an  ark 
for  the  preservation  of  himself  and  his  family.  Noah 
bpHeved  that  (xod  would  do  as  he  had  declared,  and, 
"moved  with  fear,"  began  to  build  the  ark  according 
to  the  directions  that  were  given  to  him,  proclaiming, 
in  the  mean  time,  the  catastrophe  that  was  approach, 
ing,  and  warning  men  to  repent  of  their  sin: — for  he 
was  "  a  preacher  of  righteousness."  They,  however, 
were  loo  intent  on  their  own  pursuits  and  pleasures  to 
attend  to  him.  "  They  were  eating  and  drinking,  mar- 
rying and  giving  in  marriage,  and  knew  not  till  the 
flood  came,  and  took  them  all  away."  The  ark  being 
finisiied,  Noah  was  directed  to  collect  in  it,  pairs  of  all 
those  animals  that  were  to  be  preserved,  and  then  to 
enter  it  liimself  and  his  family, — in  all,  eight  persons. 
The  windows  of  heaven  were  then  opened,  and  th« 
fountains  of  the  great  deep  broken  up,  and  the  watet 
rose,  till  it  reached  the  tops  of  the  loftiest  mountains,  der 
stroyitig  every  living  thing  that  could  not  subsist  in 
jhe  water.  It  then  again  gradually  retired.  This 
Whole  operation  occupied  only  about  a  year;  namely, 
the  year  B.  C.  '^'^n. 

The  first  remarkable  event  after  the  deluge,  was  the 
promise  of  preservation  from  any  future  deluge,  and 
ilie  law  given  to  Noah,  in  which  was  pointedly  pro- 
kibiied   tJie   ehedding  of  blood.       At  this  time   altto^ 
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liberty  was  given  to  men  to  eat  animal  (bod.  Then 
followed  die  division  of  the  earth  among  the  three  sons 
of  Noah,  which  seems  to  have  been  done  according  to 
some  rule  or  system.  The  descendants  of  Shorn  spread 
themselves  from  Mount  Ararat,  where  the  ark  rested, 
towards  the  South  and  East ;  the  descendants  of  Ham 
went  towards  tlic  South  and  West,  particularly  occu- 
pying Africa  ;  and  to  .Tapheth  and  liis  posterity  were 
assigned  the  North  and  West. 

Towards  the  latter  part  of  this  period,  or  about  2250 
years  B.  C,  cities  began  to  be  built,  wliich  afterwards 
rose  to  great  eminence.  Ashur,  one  of  the  descendants 
of  Shem,  built  Nineveh  on  the  Tigris  ;  and  Nimrod, 
who  had  addicted  himself  to  hunting,  erected  a  kingdom 
in  the  land  of  Shinar,  on  the  banks  of  the  Euphrates. 
Babel  seems  to  have  been  the  capital  of  his  kingdom. 
On  the  plain  of  Shinar,  the  tower  of  Babel  was  com- 
menced ;  but  its  completion  was  prevented  by  th« 
interposition  of  God,  who  introduced  confusion  among 
*hose  who  were  employed  in  building  it ;  yet  it  seems 
»D  have  formed  the  germ  of  the  city  of  Babylon, 
.hat,  many  ages  afterwards,  arose  to  great  power  and 
iplendour. 

Thus,  the  conduct  of  men  very  goon  proved,  that, 
ilthough  the  deluge  had  given  a  temporary  check  to 
vheir  wickedness,  it  had  done  nothing  towards  purify- 
ing the  human  heart,  from  its  proud,  ambitious  passions. 
That  very  crime  against  v/hich  Almiglity  God  had 
repeatedly  pointed  his  indignation,  which  had  brought 
destruction  on  the  old  world — violence  and  the  shedding 
of  humiui  blood,  soon  began  to  appear  in  all  its  ferocity, 
and  scenes  of  carnage  commenced,  which  have  dis- 
graced and  consumed  mankind,  and  kept  wholg  regions 
of  the  earth  in  desolation  and  wretchedness,  till  the 
present  day. 


FIFTH  ERA. 

Abraham. 

A.  M.  2000.— B.  C.  2000. 

At  this  era  idolatry  had  made  some  progress.  Even 
the  family  of  Shem  was  corrupted  by  it.  Tera,  the 
father  of  Abraham  and  of  Nachor,  when  he  lived  on 
the  other  side  of  the  Euphrates,  we  are  told,  "  served 
other  gods."  But  instead  of  checking  this  evil  by  some 
awful  infliction  similar  to  tiie  deluge,  God  selected  a 
family  with  whom  he  might  deposite  the  knowledge  of 
himself  and  his  will,  and  to  whom  he  might  give  so  con 
spicuous  a  station  among  the  nations  of  the  world,  as 
would  tend  to  preserve  that  knowledge  in  the  world, 
and  diffuse  it  among  the  rest  of  mankind.  This  measure 
he  commenced  by  calling  Abi'aham  to  leave  his  native 
country,  Mesopotamia,  and  to  reside  as  a  stranger  and 
ft  wanderer  in  the  land  of  the  Canaanites  ;  a  land  which 
lay  between  tlie  river  Jordan  and  the  Mediterranean 
sea.  To  Abraliam,  who  was  falling  into  the  contagioD 
of  idolatry,  he  revealed  himself,  and  maintained  an  in> 
tercourse  with  him  from  time  to  time,  promising  to  give 
him  a  numerous  posterity,  while  yet  he  had  no  child  ; 
to  give  the  land  in  which  he  had  come  to  sojourn  to  his 
posterity;  and  to  make  of  them  a  great  nation,  and  to 
give  them  dominion  from  the  Euphrates  to  the  shore  of 
the  Mediterranean  sea. 

Abraham  obeyed  the  call  of  God,  and  came  from 
Mesopotamia  to  the  land  of  Canaan.  This  land  was 
occupied  by  diiferent  families  descended  from  Canaan, 
the  son  of  Ham,  but  to  a  great  extent  open  and  un- 
cultivated, yet  with  some  towns  or  cities  scattered  over 
it.  The  sea-coast  to  the  southward,  was  in  possession 
of  the  Philistines,  from  whom  the  whole  country  after- 
wards derived  the  name  of  Palestine.  The  valley  of 
the  Jordan,  which  river  seems  to  have  then  flowed  to 
the  Red  Sea,  especially  that  part  of  the  valley  which 
lies  between  the  mountains  in  the  south  of  Palestine, 
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Rnd  a  mountainous  district  on  the  oastern  side  of  it, 
seems  to  have  been  more  thickly  peopled,  having  in  it 
several  cities  in  the  midst  of  a  luxuriant  country,  of 
which  Sodom  and  Gomorrah  were  the  chief.  The  in- 
habitants  of  these  cities  had  become  profligate  in  the 
extreme.  They  were  governed  by  kings,  eacli  city 
having  its  own  king.  But  these  kings  were  tributary 
to  an  empire,  tiie  centre  of  which  was  on  the  eastern 
bank  of  the  Tigris.  It  is  probable  that  the  kingdom 
Rvected  by  Nimrod  liad,  by  lliis  time,  extended  itself  to 
the  Jordan.  The  kings  of  the  cities  of  the  plain  of 
Jordan  had,  about  the  time  of  th  call  of  Abraham, 
rebelled  against  the  king  of  Elam  or  Persia.  And  the 
next  year,  Chedorlaomer,  with  four  confederate  kings, 
one  of  whom  was  the  king  of  Shinar,  came  upon  them 
with  an  army,  defeated  tliem,  and  plundered  Sodom  and 
Gomorrah.  They  were,  however,  overtaken,  in  retur'_ 
ing  home,  by  Abraham,  with  his  servants,  and  some  of 
the  neighbouring  chiefs,  and  the  booty  recovered  from 
them. 

Egypt  was  then  governed  by  a  king,  and  seems 
to  have  retained  some  knowledge  of  the  true  God. 
Damascus  was  built  in  a  beautiful  valley,  watered  by 
two  rivers,  on  the  edge  of  the  wilderness.  It  is  called 
by  the  inhabitants  of  that  country  Sham,  which  renders 
it  not  improbable  that  it  was  built  by  Shem,  the  son  of 
Noah. 

Abraham  had  brought  with  him  Lot,  his  nephew,  \v\ 
went  down  to  live  in  the  v;de  of  tlie  Jordan,  near  th» 
city  of  Gomorrah.  While  he  was  there,  the  wicke^, 
ness  of  tliat  and  the  neighbouring  cities  became  so  in- 
tolerable, that  God  rained  fire  and  brimstone  upon  them^ 
and  destroyed  them ;  and,  at  the  same  time,  the  ground 
seems  to  have  sunk,  so  that  the  Jordan,  instead  of  (low- 
ing  through  the  valley  to  the  Red  Sea,  was  arrested  in 
its  course,  and  formed  that  salt  lake  which  is  called  the 
Dead  Sea. 

After  this.  Lot,  who  had  been  warned  of  the  impend- 
ing fate  of  the  cities,  and  fled  with  his  family,  lived 
among  the  mountains,  to  the  east  of  the  Dead  Sea, 
where  he  had  two  sons,  Moab  and  Ammon,  by  whose 
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descendants    that   district   of  country    was    afterwards 
peopled. 

Abraham  had  a  son  by  Hagar,  an  Egyptian  woman — 
[shinael,  whom  he  sent  away  from  him,  and  who  took 
up  his  residence  in  the  wilderness,  between  the  south  of 
Palestine  and  Egypt. 

In  his  old  age,  Abraham  had  his  son  Isaac,  who  was 
to  inhei'it  the  promises  that  had  been  made  to  him  on 
leaving  his  own  country.  Isaac,  before  the  death  of  his 
father,  married  his  near  relative  Rebekah,  by  whom  he 
had  two  sons,  Esau  and  .Jacob.  Esau,  or  Edom,  became 
a  man  of  the  field,  and  frequented  Mount  Seir,  to  the 
south-east  of  Palestine.  His  descendants,  for  many 
ages,  occupied  that  district,  under  the  name  of  Edomitcs, 
and  more  recently  Idumosans. 

Jacob  went  to  Mesopotamia  and  married  two  of  hia 
near  relatives  Rachel  and  Leah,  and  by  them,  and  two 
other  wives,  he  had  twelve  sons,  who  became  the  heada 
of  the  twelve  tribes  of  Israel. 

Abraham  had  also  children  by  Keturah,  another  wife, 
whom  he  sent  away  from  Isaac  towards  the  eastward. 
Among  these  was  Midian,  who  became  the  head  of  a 
nation,  which  is  frequently  noticed  in  the  subsequent 
history. 

Jacob  remained  in  the  land  of  Mesopotamia  for  21 
years,  and  then  returned  to  Canaan,  where  he  found 
Isaac  still  living.  Esau,  his  brother,  who  had  addicted 
himself  to.  the  chase,  and  probably  also  to  warfare,  was 
at  the  head  of  400  armed  men,  and  resided  chielly  in 
Mount  Seir.  Jacob  had  eleven  sons  at  the  time  of  his 
return  to  Canaan,  and  one  was  born  to  him  after  his 
return.  The  two  youngest  were  sons  of  his  favoured 
wife,  Rachel,  and  were  distinguished  by  him  from  hia 
other  children  by  particular  tokens  of  afiection.  Thi.s 
occasioned  discontent  and  envy  in  the  others,  whic' 
being  increased,  with  respect  to  Joseph,  the  elder  o 
Rachel's  sons,  by  his  fidelity  in  reporting  their  vices 
and  by  certain  dreams,  which  he  related,  that  seemed 
to  indicate  an  ambition  of  ruling  over  them,  they 
seized  an  opportunity  of  his  being  at  a  distance  from  his 
father,  to  sell  him  to  a  company  of  merchants  passing 
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through  the  country.  These  merchants,  who  were 
Ishmaelites  and  Midianites,  brought  him  to  Egypt,  and 
sold  hn«  there  as  a  slave. 

While  he  was  there,  the  king  of  Egypt  had  a  re- 
markable  dream,  which  gave  him  uneasiness,  and  Joseph 
being  informed  of  it,  felt  himself  warranted,  by  a  divine 
impulse,  to  propose  to  interpret  it.  He  was  accordingly 
brought  before  Pharaoh,  and  interpreted  the  dream,  to 
signify  that  it  indicated  that  there  would  be  seven  years 
of  plenty  in  the  land  of  Egypt,  followed  by  seven  years 
of  extreme  scarcity.  Joseph  was  immediately  laised 
to  the  highest  rank  in  the  kingdom  of  Egj^pt,  being 
intrusted,  during  the  years  of  plenty,  with  the  collecting 
of  grain  for  supplying  the  deficiency  of  the  approaching 
years  of  famine.  While  he  was  engaged  in  the  exe- 
cution of  this  office,  during  the  years  of  scarcity,  the 
famine  having  reached  to  Canaan,  brought  down  his 
brethren  to  Egypt  to  purchase  corn.  Joseph  immedi 
ately  recognised  them,  although  they  did  not  recognise 
him ;  and  after  a  variety  of  measures,  the  purport  ol 
which  seems  to  have  been  to  bring  them  to  a  sense  of 
their  guilt,  he  at  length  made  himself  known  to  them 
The  result  was,  that,  on  the  invitation  of  Joseph,  and 
also  of  the  king  of  Egypt,  Jacob  and  his  whole  family 
removed  to  Egypt,  where  he  lived  about  seventeen 
years,  and  died. 

The  Israelites,  being  placed  in  a  fruitful  part  of  the 
country,  increased,  under  the  blessing  of  God,  with 
amazing  rapidity. 

Egypt. — Egypt  had  now  become  a  powerful  kingdom. 
Tliat  king,  who  reigned  in  the  time  of  Joseph,  in  con- 
sequence of  his  having  obtained  the  command  of  the 
supply  of  food  during  seven  years  of  extraordinary 
scarcity,  had  been  enabled  to  make  his  own  terms  with 
the  people.  And  the  arrangement  which  he  had  made 
was,  that  the  people  should  pay  to  him  a  fifth  part  of 
tlie  produce  of  the  land,  in  lieu  of  rent  as  proprietor  of 
the  land,  and  of  taxes  as  head  of  the  government.  This 
arrangement  enabled  the  king  to  maintain  a  powerful 


and  war  chariots.  It  enabled  !iim  also  to  engage  in 
those  stupendous  works  of  architecture,  the  remains  of 
which  are  still  the  astonishment  of  the  world.  Egypt 
had  also  commenced  the  practice  of  embalming  the 
bodies  of  the  dead,  by  which  it  has  been  rendered  so 
remarkable.  Forty  days  were  employed  in  this  opera- 
tion in  the  time  of  Joseph. 


SIXTH  ERA. 

Moses. 

A.  M.  2500.— B.  C.  1500. 

The  Israelites. — The  rapid  increase  of  the  Israel- 
ites rendered  them  in  process  of  time  objects  of  alarm 
to  the  Egyptians  ;  "  a  king  arising  who  knew  not  Joseph," 
he  began  to  adopt  tlie  most  rigorous  and  unscrupulous 
measures  to  dimmish  their  number.  He  reduced  them 
to  the  most 'abject  slavery,  employed  them  in  building 
cities,  exacting  of  them  exhausting  and  averpowering 
labour.  But  finding  that  tliey  still  continued  to  increase, 
he  commanded  that  all  their  male  children  should  be 
thrown  into  the  river  as  soon  as  they  were  born,  and 
only  females  preserved  alive.  At  this  time  Moses  was 
born  and  was  preserved  from  the  effects  of  this  edict 
in  consequence  of  having  been  taken  under  the  protec- 
tion of  the  king's  daughter.  His  parents  had  placed  him 
in  a  chest  of  bulrushes,  and  laid  him  among  the  flags, 
by  the  brink  of  the  river,  and  Pharaoh's  daughter 
finding  him,  adopted  him  as  her  own  son.  Thus  Mosos 
leceived  an  education  which  fitted  him  for  the  impor- 
(ant  oflice  to  which  he  was  destined,  as  leader  and 
governor  of  the  Israelites.  When  Moses  came  of  age, 
however,  having  been  made  acquainted  with  his  descent 
from  Abraham,  Isaac,  and  Jacob,  and  having  been  in- 
structed by  his  parents  in  the  privileges  bestowed  upon 
their  nation  by  the  God  of  heaven,  he  relinquished  his 
fair  hopes  and  prospects,  as  an  Egyptian  of  high,  even 
of  royal   rank,  and  claimed  his  connection  with  the  de- 
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ipised  and  persecuted  Israelites.  He  chose  "  rather  to 
suffer  affliction  witli  the  people  of  God,  than  to  enjoy 
the  pleasures  of  sin  for  a  season."  He  saw  an  Egyptian 
smiting,  probably  putting  to  death,  an  Israelite,  and 
taking  the  part  of  the  Israelite,  he  killed  the  Egyptian. 
This  being  discovered,  he  fled  across  the  Red  Sea,  to 
the  mountains  which  lie  between  the  gulfs  into  which 
the  Red  Sea  divides  itself  at  its  northern  extremity, 
which  was  then  called  the  land  of  Midian,  doubtless  in 
consequf^nce  of  Midian,  the  son  of  Abraham,  fixing  his 
residence  there.  He  thus  obtained  an  opportunity  of 
becoming  acquainted  with  that  district  of  country,  and 
with  the  whole  of  the  desert  that  lies  between  it  and 
the  land  of  Canaan.  While  Moses  was  in  Midian,  the 
Lord  appeared  to  him  and  commissioned  him  to  return 
to  Egypt,  there  to  call  together  the  heads  of  the  Israel, 
'tes,  and  then  to  go  to  Pharadh  and  demand  liberty  tor 
ihe  people  to  leave  the  land  of  Egypt.  Moses  did  so- 
The  demand  was,  of  course,  refused ;  but,  by  a  series 
if  plagues,  which  Moses  was  commissioned  to  inflict  on 
;he  land  of  Egypt,  the  last  of  which  was  the  destruc- 
tion, in  one  night,  of  all  the  first-born  sons  in  Egypt, 
Pharaoh  was  compelled  to  yield  to  the  demand,  and  to 
let  the  people  go.  Moses  accordingly  led  them  towards 
the  Red  Sea,  as  if  he  intended  going  round  the  northern 
extremity  of  the  western  gulf  of  it ;  but  by  direction 
of  God,  he  turned,  and  encamped  close  by  the  gulf,  on 
the  western  side.  Pharaoh  seeing  the  immense  body  of 
the  Israelites,  consisting  of  600,000  men,  with  their 
wives  and  children,  entangled  in  the  land,  and  appa- 
rently within  his  reach,  pursued  them  wiih  his  whole 
army,  and  came  up  with  them  as  they  lay  encamped, 
unable  to  go  forward,  for  the  sea  was  in  their  front, 
or  to  turn  either  to  the  north  or  the  south.  In 
this  extremity,  the  Lord  caused  the  sea  to  divide,  and 
directed  Moses  to  lead  the  people  through  the  bed  of 
it.  The  Israelites  thus  passed  in  safety  into  the  Ara- 
bian desert ;  while  the  Egyptian  army,  in  attempting  to 
follow  them,  were  caught  by  the  return  of  the  sea  to  Ut 
usual  bed,  and  drowned. 
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.  Moses  then  conducted  the  people  to  the  mountainour 
district,  where  he  himself  had  found  refuge;  and  their 
'he  law  was  given  to  them,  and  their  civil  and  ecclesi 
asticnl  polity  arranged.  They  then  marciied  north 
wards  towards  Canaan,  and  were  directed  to  enter  it 
but,  being  afraid,  and  refusing  to  go,  they  wei'e  con 
demned  to  wander  forty  years  in  the  desert,  till  all  th? 
generation  that  came  out  of  Egypt  had  died,  with  th« 
exception  of  two  persons.  During  tiieir  wanderings, 
they  met  with  many  vicissitudes,  fell  into  many  sins, 
suffered  severe  corrections ;  but,  at  length,  they  were 
led  round  by  the  south  o(  Edom,  and,  after  defeatins 
two  kings  who  attempted  to  withstand  them,  they  founu 
themselves  encamped  on  the  east  side  of  the  river  Jor 
dan,  opposite  to  Jericho. 

About  this  time  Moses  died,  and  Joshua  succeeded  tc 
*he  command.  He  led  them  across  the  Jordan,  which 
was  miraculously  divided  to  afford  tliem  a  passage.  He 
first  took  and  destroyed  the  city  of  Jericho,  and  after- 
wards  passed  through  the  greater  part  of  the  land,  tooli 
the  cities  wherever  he  went,  extirpating,  or  driving  ou' 
the  Canaanites,  and  setting  the  Israelites  in  thei; 
room. 

Joshua  did  not  complete  the  conquest  of  the  land, 
many  of  the  natives  retarining  their  footing  in  it.  Aftei 
his  death,  the  people  fell  from  time  to  time  into  idolatry, 
and  the  Canaanites,  who  were  in  the  land,  or  the  neigh- 
bouring nations,  particularly  the  Moabites,  Midianites, 
and  Philistines,  obtained  power  to  oppress  them. 

During  this  period  the  Israelites  were  governed  by 
judges,  who  succeeded  Joshua ;  and  these  led  them  in 
war,  and  administered  justice  to  them  in  peace. 

In  tl»e  first  century,  after  the  death  of  Joshua, 
Cushan-rishathaim,  king  of  Mesopotamia,  oppressed 
ihem  for  eight  years,  when,  on  their  repentance,  0th- 
neil  was  raised  up  to  deliver  them,  B.  C.  1405. 

The  people  enjoyed  rest  for  forty  years,  but  returning 
to  idolatry,  they  were  invaded  and  oppressed  for  18 
years  by  the  king  of  Moab,  aided  by  the  kings  o** 
Ammon  and  Amalek,  and  on  their  repentance  were  d«» 


Hrered  by  Ehud,  who  slew  the  king  of  i.Ioab,  B.  C. 
1325. 

In  about  20  years  afterwards,  the  Israelites,  having 
returned  to  their  idolatry,  were  invaded  and  oppressed 
by  Jabin,  king  of  Canaan,  for  20  years.  On  tiieir  re- 
pentance, Barak,  and  Deborah,  a  prophetess,  under  the 
direction  of  God,  assembled  an  army  near  Mount  Tabor, 
on  the  banks  of  the  stream  Kishon,  and,  on  their  being 
attacked  by  the  army  of  Jabin,  totally  defeated  it,  B.  C. 
1285.  This  victory  gave  occasion  to  the  celebrated 
ode,  composed  by  Deborah. 

Another  relapse  into  idolatry  brought  upon  them  an 
oppressive  invasion  of  the  I\Iidianites,  who  tyrannized 
over  them  for  seven  years  :  and,  when  they  repented, 
and  cried  to  God  for  deliverance,  Gideon  routed  the 
army  of  the  Midianites,  with  300  chosen  men,  B.  C.  1245. 

On  the  death  of  Gideon,  idolatry  again  began  to 
appear,  and  on  this  occasion  the  people  were  chas. 
tised  by  internal  warfare.  Abimelech,  a  son  of  Gideon 
by  his  concubine,  slew  all  the  rest  of  Gideon's  chil- 
dren,  and  v/as  proclaimed  king  by  the  Shechemites, 
but  his  adherents  afterwards  quarrelling,  destroyed  one 
another. 

On  a  subsequent  relapse  into  idolatry,  the  Philistines 
and  A  mmonites  obtained  power  over  the  Israelites,  and 
oppressed  them  for  eighteen  years.  Jephtha  was,  on 
this  occasion,  raised  up  to  deliver  the  people.  He  de- 
feated the  children  of  Ammon  in  a  battle  fought  on  the 
cast  side  of  the  river  Jordan,  B.  C.  1187.  The  Ephraim- 
ites  quarrelled,  on  this  occasion,  with  him,  for  not  taking 
them  to  the  war  along  with  him ;  and  he  intercepted 
fhem  at  the  fords  of  the  Jordan,  and  slew  of  them 
42,000  men. 

About  33  years  after  this,  Eli,  the  high  priest,  was 
judge  ;  and  during  his  weak  government  the  people  fell 
into  their  besetting  sin.  The  Philistines  then  came 
upon  ■  theni,  overran  the  country,  and  miserably  op- 
pressed  them  for  forty  years.  It  was  during  the  go- 
vernment  of  Eli  that  Samson  performed  his  feats  of 
miraculous   strength.     At   length   the   Israelites   wer« 


roused  to  resist  the  Philistines,  and  ths  sons  of  Eli 
brought  the  ark  out  of  tlie  tabernacle,  for  the  purpose  of 
inspiring  the  people  with  courage,  and  of  terrifying  the 
enemy  ;  doubtless,  also,  with  some  expectation  that 
God  would  not  permit  that  sacred  symbol  of  the  cove- 
nant to  be  taken  by  the  Philistines.  But  they  were 
totally  defeated,  and  the  ark  taken,  B.  C.  1116.  Eli  re- 
ceived so  great  a  shock  by  this  event,  that  he  fell  back- 
wards and  died. 

Samuel,  who  had  been  brought  up  in  the  temple  with 
Eli,  then  became  judge  of  Israel.  He  was  the  last  of 
the  judges.  His  sons,  being  entrusted  by  him  with  the 
government  of  the  kingdom,  conducted  themselves  in 
the  most  profligate  manner,  so  that  the  people  demanded 
a  king,  that  they  might  be  like  the  nations  around  them. 
Samuel  was  directed  by  God  to  comply  with  this  de- 
mand, and  Saul  was  chosen  the  first  king  of  Israel.  He, 
however,  proving  unfaithful,  the  Lord  rejected  him,  and 
chose  David  to  be  king.  This  choice  came  to  the  ears 
of  Saul,  who  from  that  time  pursue-d  David  with  the 
most  deadly  malignity.  At  length,  Saul  and  his  son 
Jonathan,  a  young  man  of  the  noblest  and  most  amiable 
character,  were  slain  in  battle  by  the  Philistines,  and 
David  ascended  the  throne  of  Judah,  B.  C.  1055,  and 
became  king  of  all  Israel,  B.  C  1048. 

David  was  a  warlike  prince,  and  subdued  the  Syrians, 
the  Philistines,  the  Moabites,  and  Edomites,  and  brought 
diat  whole  district  of  country  that  lies  between  the 
river  Euphrates  and  the  Mediterranean  sea  under  tribute. 
After  an  eventful  life,  David  died,  leaving  his  dominions 
to  the  undisturbed  possession  of  his  son  Solomon,  who 
succeeded  him,  B.  C.  1015. 

Palestine.— This  country  had  in  the  days  of  Moses 
oecome  more  densely  peopled  than  it  was  in  the  days  of 
Abraham.  It  was  occupied  by  several  tribes,  descended 
from  the  same  stock,  namely,  the  family  of  Canaan,  as  the 
Hittites,  Hivites,  Amorites,  and  Jebusites.  These  tribes 
had  built  many  strongly  fortified  cities,  and  had  brought 
the  ground  into  general  cultivation.     The  cities  on  the 
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Bfiv-ct  i«st  had  commenced  that  commercial  career  which, 
for  litany  ages,  gave  them  much  influence  in  the  poli- 
tical revolutions,  which  mark  the  general  history  of  the 
worlcf. 

But,  in  their  prosperity,  they  had  cast  off  all  fear  of 
the  God  of  heaven,  and  had  rushed,  with  one  consent, 
into  the  most  debasing  idolatry.  They  occupied  that 
land  which  God  liad  destined  for  the  seat  of  his  own 
people ;  and,  by  the  time  that  the  Israelites  had  become 
sufficiently  numerous  to  occupy  the  country,  they  were, 
by  their  wickedness,  ripe  for  the  fate  that  awaited  them. 

They  had  abundant  warning  given  t&  them  of  the 
purpose  of  God  to  expel  them.  After  the  Israelites  had 
been  separated  from  the  Egyptians  by  their  passage 
through  the  Red  Sea,  they  hung  on  the  borders  of 
Canaan  for  about  forty  years,  wandering  in  a  desert,  in 
U'hich  no  such  body  of  people  could  have  existed  with- 
eut  a  miracle.  But  the  Canaanites,  so  far  from  taking 
warning  and  retiring  from  the  country,  seem  to  have 
been  at  the  more  pains  to  fortify  themselves  in  it ;  so 
<hat  when  they  were  attacked  by  Joshua,  they  seem  to 
liavo  regarded  themselves  quite  prepared  by  their  for- 
tresses, their  armaments,  and  their  leagues  for  mutual 
defence,  to  repel  him. 

They  were,  however,  subdued,  with  amazing  rapidity, 
*Ut  not  wholly  expelled  nor  extirpated.  Considerable 
/lumbers  of  them  remained  in  tlie  land,  and  for  many 
ages  greatly  harassed  the  Israelites. 

In  tlie  time  of  David  these*  original  inhabitants  of 
<he  holy  land  were  either  extirpated,  or  thoroughly 
6ubdued.  The  empire  of  Jabin,  king  of  Canaan,  the 
capital  of  which  was  Hazor,  towards  the  north  of 
Palestine,  and  which  rose  to  its  height  about  300 
years  before  the  time  of  Solomon,  seems  never  to  have 
recovered  the  blow  that  it  received  from  Deborah  and 
Barak.  The  Philistines  also  were  thoroughly  and  per- 
manently subdued  by  David.  Of  the  states  on  the 
coast.  Tyre  rose  to  great  eminence ;  and  the  inhabi- 
tants of  Tyre  became  celebrated  for  their  skill  in  navi- 
gation and  commerce.     Hiram  was  king  of  Tyre  in 
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have  lived  on  terms  of  undistured  friendship.  HIraw 
gave  Solomon  much  assistance  in  the  building  of  the 
temple,  and  they  sent  out  fleets  together,  from  Ezion- 
Gebei-,  on  the  Red  Sea,  for  commercial  purposes.  The 
places  which  tliese  fleets  visited,  are  not  exactly 
known. 

The  nations  immediately  surrounding  Palestine,  a^ 
Syria,  Moah,  Amnion,  Edom,  and  Midian,  were,  in  thff 
days  of  David,  brought  into  subjection  to  his  empire 
Moab  and  Midian  had,  at  different  times,  invaded  ana 
oppressed  the  Israelites  ;  but  they  as  well  as  Edom,  were 
subdued  by  David,  and  did  not  dare  to  molest  Solomon. 

Of  the  more  distant  nations,  Mesopotamia  at  one 
time  attained  to  great  power  under  Cushan-rishathaim. 
They  invaded,  and  greatly  oppressed  Israel,  for  a  time ; 
but  were  defeated  by  Othneil,  the  son  of  Caleb. 
This  seems  to  indicate,  that  the  kings  of  those  eastern 
countries  still  continued  to  aim  at  the  extension  of 
their  dominion  towards  the  westward,  as  they  had  done 
so  early  as  the  days  of  Abraham. 

Of  those  descendants  of  Abraham  who  settled  in  the 
neighbourhood  of  Palestine,  chiefly  in  what  is  now  the 
peninsula  of  Arabia,  the  Ishmaelites,  Midianites,  and 
Edomites,  had  increased  and  become  nations,  governed 
by  kings  of  their  own.  The  Moabites  and  Ammonites 
also  had  become  independent  kingdoms.  These  several 
kingdoms  formed  a  kind  of  cordon  of  kingdoms  of  the 
kindred  of  the  Israelites,  on  the  eastern  and  southern 
boundaries  of  the  land  feJiat  was  allotted  to  them,  whose 
language  was  totally  different  from  that  of  the  Canaan- 
ites,  and  also  from  that  of  Egypt. 

Egypt. — Egypt  was  at  this  tim.e  the  chief  seat  of  arts 
and  sciences.  If  the  book  of  Job  was  written  by  Moses, 
as  is  generally  believed,  astronomy,  mineralogy,  and 
natural  history,  had  been  cuhivated  to  a  considerable 
extent,  and  the  writings  of  Moses  manifest  the  most  per- 
fect simplicity,  purity,  and  sublimity  of  diction.  Much 
of  tliese  beauties  of  composition,  doubtless,  nuist  be  at- 
tributed to  inspiration.  Yet,  observing  how  the  natural 
gifts^  and  the  acquirements  of  the  apuslles  of  our  Lord, 
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were  wrought  up  with  inspiration  in  the  compositior  of 
their  writings,  there  can  be  no  doubt  that,  in  the  know, 
ledge  which  Moses  exhibits  of  a  vast  variety  of  subjects, 
which  were  not  likely  to  be  communicated  by  revela- 
lion,  we  have  some  indication  of  the  advancement  of 
die  Egyptians  of  that  age,  in  science  and  art. 

Greece. — The  kingdom  of  Athens  is  supposed  to 
have  been  founded  about  the  time  of  the  birth  of  Moses, 
by  Cecrops  ;  and  Deucalion's  flood,  in  Thessaly,  is  sup- 
posed to  have  taken  place  about  the  time  of  the  mission 
of  Moses  to  Pharaoh.  Others  think  that  this  flood  was 
a  mere  tradition  of  the  universal  deluge,  and  that  Deu- 
calion was  Noah. 

The  people,  who  settled  in  Greece  appear  to  have 
been  refugees  from  many  nations  ;  and  society  among 
them  seems  at  this  time  to  have  been  in  its  elements. 
Their  most  ancient  traditions,  chiefly  respect  marauding 
•expeditions,  and  the  destruction  of  cities.  About  260 
years  before  Solomon,  when  the  Israelites  were  governed 
by  Judges,  an  expedition  was  undertaken  by  Jason,  in 
a  ship  called  the  Argus,  having  on  board  50  followers, 
who  entered  the  Euxine  sea,  and  coasted  along  till  they 
Dame  to  Colchis.  Here  Jason  carried  away  with  him* 
Medea,  the  daughter  of  the  king  of  Colchis.  This  ex- 
pedition seems  to  have  been  very  much  like  what  we 
might  expect  to  have  taken  place  among  the  New 
Zealanders,  or  the  inhabitants  of  Tahiti,  previously 
to  the  introduction  of  Christianity  among  them.  About 
70  years  afterwards,  Paris,  the  son  of  the  king  of  Troy, 
in  a  similar  piratical  expedition,  carried  off  Helen,  the 
wife  of  Menelaus,  king  of  Sparta.  Menelaus  prevailed 
on  the  Grecian  states  to  espouse  his  cause  ;  and  this 
gave  rise  to  the  celebrated  siege  of  Troy,  which  ended 
in  the  total  destruction  of  that  city.  It  is  supposed  to 
have  been  in  the  time  of  David,  that  Cadmus  intro- 
duced letters  into  Greece  from  Phognicia  ;  and  Homer, 
who  celebrated  the  siege  of  Troy  in  his  poem  called 
the  Iliad,  is  supposed  to  have  flourished  about  the  time 
of  Solomon. 
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SEVENTH  ERA.. 

Sclomon. 

A.  M.  3000.— B.  C.  1000. 

The  Kinguom  of  Judah. — Solomon,  on  his  coming  to 
the  kingdom,  was  in  possession  of  every  thing  that  could 
contribute  to  the  greatness  and  happiness  of  a  mighty 
prince.  His  possession  of  the  throne  was  undisputed — . 
his  dominions  at  perfect  peace — his  government  re- 
spected by  the  surrounding  nations,  and  abundance  of 
wealth  flowed  into  his  kingdom  through  the  means  of 
an  extensive  commerce.  He  himself  was  a  master  of  all 
the  learning  of  the  age,  and  possessed  much  knowledge, 
in  which  the  rest  of  mankind  did  not  participate.  Ha 
wrote  treatises,  which  are  not  now  extant,  on  plants  and 
on  animals.  He  wrote  many  proverbs,  or  moral  say 
ings,  and  also  many  poems,  some  of  which  are  extant, 
having  been  embodied  in  the  book  of  inspiration.  Ha 
lived  in  the  utmost  magnilicence,  and  was  energetic  and 
•  able  as  a  judge  and  a  statesman.  His  great  work  was 
the  erecting  of  a  magnificent  temple  at  Jerusalem, 
which,  for  many  ages,  was,  as  the  tabernacle  previouslv 
had  been,  the  centre  of  divine  worship. 

Arts  and  sciences  must  have  made  considerable 
progress  in  the  days  of  Solomon.  The  temple,  which 
he  built  at  Jerusalem,  seems  to  have  furnished  the 
model  for  the  most  chaste  and  simple  of  the  Greek 
temples,  being,  like  the  Greek  temples,  an  oblong 
house,  divided  into  an  outer  and  inner  apartment,  the 
inner  the  most  sacred  ;  a  portico  also,  supported  by  two 
pillars,  with  their  bases,  shafts,  and  capitals,  and 
probably  also,  with  an  entablature  and  pediment,  being 
placed  in  front  of  the  principal  entrance.  This  temple 
was  built  of  stone,  hewn  and  polished  in  Mount  Le- 
banon, the  wood  part  of  it  also  being  of  timber  cut  in 
that  mountain  ;  and  the  whole  materials  for  the  erection 
of  the  temple  were  prepared  there    brought  by  sea  to 
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joppa,  and  thence  conducted  over  the  mountains  to 
Jerusalem  ;  so  that,  when  they  came  to  be  erected,  no 
sound  of  any  tool  was  heard.  This,  of  itself,  exhibits 
nigh  advancement  in  the  mechanical  arts.  In  the  art  of 
composition,  nothing  can  excel,  for  sublimity  and  ten- 
derness, the  Psalms  of  David  ;  for  terseness  and  force, 
the  Proverbs  of  Solomon ;  or,  for  beauty  and  sim- 
plicity of  narrative,  the  history  of  the  reigns  of  David 
and  Solomon.  And  this  advancement  of  literature 
was  not  confined  to  Judea  ;  for,  if  Homer  flourished  at 
this  time,  the  Greek  poetry  also  of  that  age  still  com- 
mands the  admiration  of  the  world,  for  its  combined 
simplicity,  sublimity  and  elegance.  Navigation  also,  and 
commerce,  were  cultivated  to  a  great  extent.  Some 
have  supposed,  that  the  combined  fleets  of  Solomon  and 
Hiram  even  went  round  the  peninsula  of  Africa,  passing 
down  the  Red  Sea,  doubling  the  Cape,  now  called  the 
Cape  of  Good  Hope,  and  returning  by  the  Mediter- 
ranean. Although  none  of  the  works  of  Solomon, 
expressly  on  natural  history,  are  extant ;  yet  from  the 
allusions  made  by  him,  and  by  David  his  father,  tl. 
natural  objects,  much  accurate  knowledge,  it  is  obvious, 
must  have  been  collected  on  these  subjects. 

The  Jewish  monarchy  reached  its  highest  elevation 
in  the  reign  of  Solomon,  and  it  immediately  began  to 
decline.  The  promise  made  to  Abraham,  that  a  seed 
should  be  raised  up  to  him,  which  should  reign  from 
the  river  Euphrates  to  the  shores  of  the  Mediterranean 
sea,  was  literally  fulfilled.  But  no  sooner  had  the  nation 
attained  this  elevation,  than  it  began  to  decline.  Solo- 
mon himself,  enticed  by  idolatrous  wives,  the  daugh- 
ters of  the  neighbouring  princes,  fell  into  idolatry. 
The  Ephraimites,  a  powerful  tribe,  never  seem  to 
have  been  thoroughly  reconciled  to  the  reign  of  the 
house  of  David,  which  was  of  the  tribe  of  Judah  ;  and 
on  the  succession  of  Rehoboam,  the  son  of  Solomon, 
a  demand  was  made  for  some  relaxation  in  the  govern, 
ment.  This  demand  was  answered  roughly  by  Reho- 
boam, and  instantly  ten  of  the  twelve  tribes  revolted, 
under  the  auspices  of  Jeroboam.  Thus  the  Israelites 
were  divided  into  two  kingdoms ;  the  one,  consisting  of 
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\  ribes,  called  the  kingdom  of  Israel ;  the  other,  con- 
5lsljng  o(  \he  tribes  of  Judah  and  Benjamin,  with  the 
Leviteb;  called  the  kingdom  of  Judah.  The  conse- 
quence  of  this  division  was  an  almost  continual  rivalship 
and  wafare  between  the  two  kingdoms. 

llelioboam  was  the  first  monarch  of  the  kingdom  of 
Judah,  as  distinguished  from  that  of  Israel.  He  was  a 
weak  prince,  and  in  his  reign  Shishach,  (supposed  to  be 
the  same  with  Sesostris,)  king  of  Egypt,  invaded  his 
kingdom,  and  plundered  Jerusalem  and  the  temple. 
He  reigned  17  years. 

Ahijah  succeeded  him,  and  reigned  throe  years.  In 
his  reign,  a  battle  was  fought  between  him  and  Jero- 
boam, king  of  Israel,  in  which  the  latter  was  defeated 
with  the  loss  of  500,000  men. 

Asa  succeeded  Abijah,  and  reigned  41  years.  He 
was,  on  the  whole,  a  good  prince.  In  his  reign  the 
Ethiopians,  or  Cushites,  a  people  occupying  the  south- 
ern parts  of  Arabia,  came  up  against  his  kingdom, 
with  an  immense  army.  Asa  committed  himself  and 
his  people  to  God,  and  then  going  out  against  the 
Ethiopians,  totally  defeated  them.  After  this,  Baasha, 
king  of  Israel,  came  up  against  him,  and  began  to  build 
a  forti'ess  at  Ramah,  on  the  borders  of  his  kingdom. 
A.sa,  instead  of  again  betaking  himself  to  God,  hired 
Senliadad,  king  of  Syria,  to  send  an  army  against 
Israel.  This  expedient  succeeded  for  the  time  ;  the 
army  of  Israel  withdrew,  and  the  fortress  was  levelled 
lo  the  ground.  But  God  was  displeased  with  him,  and 
sent  a  prophet  to  rebuke  him  ;  on  which  he  was  angry, 
and  put  the  prophet  in  prison.  Soon  after  he  became 
diseased  in  his  feet.  In  his  disease,  he  sought  not  to 
God,  but  to  the  physicians,  and  died  of  his  disease. 
To  Asa  succeeded — 

Jehoshaphnt,  his  son,  who  reigned  25  j-ears.  Je- 
hoshaphat  adopted  vigorous  measures  for  purging  th«» 
land  from  idolatry,  and  for  instructing  the  people' 
Towards  the  beginning  of  his  reign,  Elijah  the  prophet 
was  raised  up  to  contend  against  the  progress  of  idola- 
try   and    wickedness    in    Israel.     Jehoshaphat    joined 
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Ahab,  the  v/icked  king  of  Israel,  in  an  enterprise 
against  Ramoth  Gilead,  which  was  in  possession  oi'  the 
Syrians.  In  this  enterprise,  Ahab  was  killed,  and  Je- 
hoshaphat  escaped  to  liis  own  kingdom.  Jelioshaphat 
engaged  in  another  mTlitary  expedition  along  with 
Jehoram,  now  king  of  Israel,  against  the  Moabites  : 
and  the  two  kin^s,  after  bein.?  in  imminent  danjrer  of 
losing  their  armies  and  their  lives  from  want  of  water, 
were,  by  applying  to  Elisha  the  prophet  for  directions,- 
not  only  delivered,  but  enabled  to  defeat  the  Mpabites. 
Jehoshaphat  died  in  889,  B.  C,  and  was  succeeded  by 
his  son —  • 

Jehoram. — This  prince  had  married  Athaliah,  daugli- 
ter  of  Ahab  and  .Tezebel.  On  his  accession, -he  mur- 
dered his  brethren  and  introduced  idolatry  into  his 
kingdom.  Another  Jehoram,  son  of  Ahab,  was,  at  the 
same  time,  king  of  Israel.  In  this  reign  the  Edomitea 
revolted  from  under  the  dominion  of  Judah,  and  never 
were  again  subdued.  Jehoram  v/as  warned,  by  a  letter 
from  the  prophet  Elijah,  of  the  judgment-J  of  God  about 
o  fall  upon  him  ;  but  in  vain.  God  then  brought  the 
Philistines  and  Arabians  against  him,  who  broke  into 
Tudah,  plundered  the  king's  house,  and  took  away  his 
^ives  and  his  sons,  so  that  he  had  no  son  left  him  but 
Tehoahaz  and  Ahaziah.*  Still  remaining  incorrigible, 
ne  was  smitten  with  violent  disease,  aild  died  miserably, 
in  the  8th  year  of  his  reign,  B.  C.  88.5. 

Ahaziah,  his  younger  son,  succeeded  him.  He  wa3 
the  son  of  Athaliah,  the  daughter  of  Ahab,  who  seems 
to  hav^  been  absent  when  the  Philistines  came  and 
X)k  away  the  other  wives  and  children  of  Jehoram. 
Under  the  advice  of  his  mother,  he  follov/ed  the  ex- 
ample of  the  house  of  Ahab  in  all  manner  of  wicked- 
aess.  Having  entered  into  an  alliance  with  Jorani, 
king  of  Israel,  to  make  v/ar  upon  Hazael,  king  of  Syria, 
Joram    was   wounded,    and    Ahaziah    went    down    to 

•  Ahaziah  and  Jehoahaz  are  substantially  the  same  name,  the 
Hebrew  letters  being  the  same,  but  traasposed.  Axuikh  wai 
suotber  name  by  which  ke  was  kuown. 


10)5 

iezreel  to  visit  him.  There  he  was  involved  in  'obe 
common  dostruction  with  Joram.  Jehu,  who  had  visen 
up  against  his  master,  finding  the  two  kings  togetfier, 
slew  them  hoth,  B.  C.  884. 

Athaliah,  his  detestable  mother,  then  murdered  all 
nis  children,  with  the  exception  of  Joash,  who  was  saved 
by  Jehoshabeah,  a  daughter  of  King  Jehoram,  the 
father  of  Ahaziah  and  husband  of  Athaliah.  Jehosha- 
beah, who  had  been  married  to  Jehoiada,  the  priest, 
concealed  Joash  in  the  temple  till  he  was  seven  years 
old,  during  which  time  Athaliah,  the  queen  mother, 
reigned  over  Judah.  But,  in  the  seventh  year,  Jehoiada 
Drought  forward  Joash  to  the  people,  who  received  him 
with  joy,  and  Athaliah  was  put  to  death. 

Joash  thus  began  his  reign,  in  the  7th  year  of  his  age, 
and  reigned  40  years.  He  acted  well  during  the  life 
of  Jehoiada  the  priest.  He  repaired  the  temple,  and 
renewed  the  worship  of  God,  which  had  been  sus- 
oended  under  the  influence  of  Athaliah  and  her  sons. 
On  the  death  of  Jehoiada  the  priest,  Joash,  listening 
•to  the  suggestions  of  the  princes  of  Judah,  left  the 
nouse  of  God  and  worshipped  idols.  Prophets  were 
sent  to  remonstrate  with  him  ;  but  in  vain.  Among 
these  prophets  was  Zacharias,  the  son  of  the  venerable 
Jehoiada,  to  whom  he  owed  his  life  and  his  kingdom. 
He  stood  forward,  and  declared  to  the  people,  that,  aa 
they  had  forsaken  the  Lord,  so  he  had  forsaken  them  ; 
on  which  Josiah  was  so  incensed,  that  he  commanded 
him  to  be  stoned  to  death,  which  barbarous  command 
was  executed  in  the  court  of  the  temple.  Zacharias, 
when  he  was  dying,  said,  "  the  Lord  will  look  on  it  and 
require  ii  ;"  and,  accordingly,  before  the  end  of  the 
year,  the  Syrians  came  up,  destroyed  all  the  princes, 
and  left  Joash  himself  dangerously  ill,  probably  from 
wounds  which  he  had  received.  When  he  was  in  this 
helpless  condition,  two  of  his  own  servants,  an  Ammo- 
nite and  a  Moabite,  conspired  against  him,  and  murdered 
him  on  the  bed  on  which  he  lay. 

Amaziah  succeeded  Joash,  and  reigned  29  years. 
Araaziah  raised    a  great  army  to   make  war   on   tlie 
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Eduiuites,  and  recover  them  to  his  kiugdoui.  In  this 
army  he  had  embodied  100,000  men  of  the  king- 
dom of  K'rael,  whom  he  had  hired  for  100  talents  of 
silver.  But  a  prophet  remonstrating  with  him  on  the 
sin  and  danger  of  accepting  the  assistance  of  a  people 
whom  God  had  forsaken,  he  sent  back  the  Israelites  to 
their  own  country.  Amaziah  then  went  on  his  expe- 
dition against  the  Edomites,  defeated  them,  and  treated 
them  with  great  cruelty,  as  rebels.  On  his  return, 
however,  he  brought  their  idols  with  him,  and  set  them 
up  and  worshipped  them.  In  the  mean  wh'.le,  the 
troops  that  he  fiad  hired  from  Israel,  enraged  at  being 
dismissed,  came  up  when  he  was  absent  in  Edom,  an(' 
committed  great  ravages  in  Judah.  This  induced 
Amaziah  to  challenge  the  king  of  Israel  to  meet  hini 
in  battle,  and  the  challenge  being  accepted,  a  battle 
was  fought,  in  vhich  Amaziah  was  defeated,  and  taken 
prisoner.  The  king  of  Israel  then  brought  him  back 
to  Jei^usalem,  broke  down  400  cubits  of  the  wall  of  the 
city,  seized  all  the  gold  and  silver  that  he  found,  ami 
taking  hostages  with  him,  returned  to  Samaria.  After 
this  a  conspiracy  was  formed  against  Amaziah,  on  which 
he  fled  to  Lachish  ;  but  was  overtaken  and  slain  there^ 
B.  C.  810.     To  Amaziah  succeeded  his  son — 

Uzziah,  in  the  16th  year  of  his  age,  who  reigned  5ti 
g, years.     He  was  a  warlike  prince,  and  seems  to  have 
,  reduced  war  more   to   system  than   it  ever  had   been 
j_before.     He   had    a   standing    ai'my  of  307,500    men, 
-  well  armed  by  himself,  that  went  out  to  war  by  bands, 
according  to  an  enrolment  made  of  them.     He  fortified 
^  the   city,  and  placed  engines  upon  the  walls  to  hurl 
,.  dai'ts    and  great  stones   upon  any  assailants.      He  at- 
tacked  the   Philistines  and   dismantled  their   principal 
fortified  cities.      He  also  succeeded   in   an  expedition 
against  tlie  Arabians,  and  brought  the  Ammonites  under 
tribute,  and  became  celebrated  for  his  military  talents 
and  success. 

But  Uzziah's  prosperity  proved  his  destruction.     He 

.  b-icame  proud  and  self-willed,  and  insisted  on  entering 

^  into  the  temple  to  burn  incense  according  to  the  custom 

of  the  monarchs  of  other  countries,  but  in  direct  opposl 
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iuKi  to  tlie  law  of  Cod.  IJe  was  resolutely  withstood  by 
a  l)orly  of  priests  ;  and,  becoming  angry,  he  was  struck 
with  leprosy,  and  instantly  hurried  out  of  the  temple  to 
retire  to  a  separate  house,  in  which  he  lived  till  his 
death,  B.  C.  758. 

Jotham,  his  son,  succeeded  him,  and  reigned  well  for 
IG  years.  He  followed  up  the  defensive  preparations 
Oegun  by  his  father,  by  erecting  forts  and  fortified  cities 
in  the  mountains  of  Judah.  Pie  defeated  the  Am- 
monites, and  brought  them  under  tribute.  Oh  his  death. 
B.  C.  742— 

Ahaz,  one  of  the  most  profligate  princes  that  evei 
reigned  in  Judah,  succeeded,  and  reigned  16  years. 
He  ran  headlong  into  idolatry,  with  all  its  accompa- 
nying  abominations.  His  dominions  were  invaded  by 
the  king  of  Syria,  who  took  away  a  multitude  of  cap 
lives  to  Damascus.  Afterwards  Pekah,  who  had 
usurped  the  throne  of  Israel,  defeated  him  with  immense 
loss;  120,000  men  being  killed  and  200,000  taken 
prisoners.  The  prisoners  were  conducted  to  Samaria, 
where  it  was  proposed  to  make  them  slaves ;  but  on  the 
remonstrance  of  the  prophet  Oded,  they  were  not  only 
Bet  at  liberty,  but  clothed,  treated  kindly,  and  sent  back 
(0  .Judah. 

After  this,  Ahaz  being  distressed  by  incursions  of 
ihe  Edomites  on  one  side,  and  Philistines  on  the  other, 
and  also  threatened  by  the  king  of  Syria,  applied  for 
help  to  Tiglathpileser,  king  of  Assyria.  Tliis  was 
readily  given,  as  Tiglathpileser,  was  now  meditating 
conquest,  and  he  grasped  at  the  opportunity  of  inter- 
meddling with  the  western  kingdoms  of  Asia.  He 
invaded  Syria,  took  Damascus,  and  killed  Rezin  the 
king.  But  he  only  harassed  Ahaz  by  exacting  gold 
and  silver  for  his  army.  Ahaz  stripped  the  temple  and 
the  palace  of  their  gold  and  silver  to  pay  the  demand 
made  on  him.  He  even  took  the  vessels  out  of  the 
temple,  shut  it  up,  suspended  the  worship  of  God,  and 
raised  idolatrous  altars  in  every  corner  of  Jerusalem. 
At  lengtli,  after  a  inischievous  and  disastrous  reign  of 
10  years,  he  died,  B.  C.  726. 
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Ileze/dah,  his  son,  succeeded  him,  and  reigned  29 
years.  He  was  an  exemplary  prince.  He  restored  tho 
vvorsliip  of  God,  and  made  strenuous  eflbrts  to  rcfonx". 
his  kingdom.  In  Jiis  reign  Samaria  was  talien  by  Shai- 
maneser,  king  of  Assyria,  and  Hezekiah  endeavoured 
to  collect  the  remnant  of  the  people,  and  bring  them  up 
to  Jerusalem,  there  to  worship  God  in  his  appointed 
way.  Afterwards  Sennacherib,  who  had  succeeded  ty 
the  throne  of  Assyria,  came  up  against  him  with  ap 
overpowering  army,  demanding  unconditional  submis- 
sion. Hezekiah  having  laid  the  matter  before  the  Lord, 
the  whole  army  of  Sennacherib  died  in  one  night 
Sennacherib  fled,  and  was  afterwards  murdered  by  hi? 
own  sons. 


We  shall  here  pause  in  the  history  of  the  kingdom  of 
Judah,  and  look  back  to  the  history  of  other  countriep 
during  the  same  period.  One  reason  for  this  pause  i». 
that  several  of  the  great  eras  in  the  history  of  the  moa. 
famous  nations  of  antiquity,  belong  to  this  century, 
and  several  of  the  most  important,  to  the  time  of 
Hezekiah.  Thus,  the  era  of  the  building  of  the  city 
of  Rome,  A.  U.  C.  was  the  year  B.  C.  753.  Tlie  era  of 
Nabonassar,  or  rise  of  the  Babylonian  empire,  was  B.  C. 
747.  The  dissolution  of  the  kingdom  of  Israel  was 
B.  C.  721.  The  first  Olympiad,  from  which  the  Greeks 
were  accustomed  to  compute  their  history,  was  a  little 
earlier  in  this  century,  namely,  776  B.  0  and  the  found- 
ing of  the  kingdom  of  Lydia  still  earlier,  namely,  B.  C. 
797.  Besides  these  more  remarkable  eras,  it  may  be 
noticed,  that  the  first  Messenian  war  was  begun  by 
Sparta,  when  Hezekiah  was  about  seven  years  old,  B.  C. 
743.  To  all  this,  it  may  be  added,  that  about  the 
close  of  the  preceding  century,  the  kingdom  of  Media, 
and  also  that  of  Macedonia,  were  founded  ;  the  former, 
B.  C.  820,  the  latter,  B.  C.  814.  The  young  student  of 
history,  therefore,  should  fix  in  his  memory  the  eighth 
century  B.  C.  as  that  in  which  the  great  kingdoms  of 
antiquity  began  to  be  organized,  and  to  lay  the  founda- 
tion of  their  future  eminence. 
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Israel. — We  have  already  obfiervt-  Jiat  ten  of  the 
iwelve  tribes  of  which  the  whole  nation  of  the  Hebrews 
consisted,  revolted  at  the  commencement  of  the  reign  of 
Rehoboam,  son  of  Solomon,  from  the  family  of  David, 
and  elected  Jeroboam  their  king. 

Jeroboam,  finding  himself  elevated  to  the  sovereign 
power  over  the  larger  proportion  of  the  nation,  began 
to  fear  that  his  newly  acquired  subjects  might,  if  they 
went  up  to  Jerusalem  to  worship  at  the  temple,  be 
induced  to  return  to  their  allegiance  to  the  family  of 
David,  and  therefore  erected  two  idols,  one  in  Bethel, 
and  the  other  in  Dan.  Before  these  idols  he  com- 
manded the  people  to  assemble,  instead  of  going  up  to 
/erusalem.  This  was  the  introduction  of  a  corruption 
into  that  kingdom,  from  which  it  never  recovered.  He 
was  in  continual  warfare  with  the  Kingdom  of  Judah, 
and  suffered  that  defeat  from  Abijah,  which  has  already 
been  mentioned.  He  reigned  22  years,  and  died  to- 
wards  the  beginning  of  the  reign  of  Asa,  king  of  Judah 
He  was  succeeded  by  his  son — 

Nadah.  Baasha  conspired  against  Nadab,  and  mur- 
dered him. 

Baasha  then  usurped  the  kingdom,  destroyed  the 
whole  family  of  Joroboam,  and  reigned  24  years. 
There  was  a  war  between  him  and  Asa  all  his  life,  and 
his  kingdom  was  invaded  at  the  instigation  of  Asa,  by 
Benhadad,  king  of  Syria.  Baasha  dying,  was  succeedpa 
by— 

Elah,  who  reigned  two  years,  when  his  servant, 
Zimri,  conspired  against  him,  and  killed  him. 

Zimri  succeeded  him,  but  reigned  only  seven  days ; 
for  the  people  did  not  approve  of  him,  and  called  Omri, 
commander  of  the  army  to  the  kingdom.  Zimri,  how- 
ever, in  his  short  reign,  destroyed  the  whole  family  of 
Baasha.  Then,  Omri  came  against  him  to  Tirzah, 
and  he,  seeing  no  hope  of  success  or  of  escape,  retired 
to  the  palace,  set  it  on  fire,  and  perished  in  it. 

Omri  succeeded ;  but  he  had  a  rival,  called  Tibni, 
who  was  followed  by  half  of  the  people.  Omri's  party, 
however,  prevailed  ;   so  Tibni  died,  and  Omri   reigned 
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alone.  Little  is  recorded  of  Omri,  but  his  wickedness 
[n  his  reign,  Samaria  was  built,  which  afterwards  be. 
came  the  capital  of  the  kingdom.  He  reigned  12 
years,  and  died  towards  the  latter  end  of  the  reign  of 
Asa,  king  of  Judah,  leaving  his  crown  to  his  son." 

Ahqi. — This  prince  is  still  more  distinguished  than 
his  father,  for  his  audacious  wickedness.  He  married  a 
heathen  woman,  Jezebel,  daughter  of  the  king  of 
Zidon.  He  then  set  up  the  worship  of  Baal  openly, 
in  Samaiia.  It  was  to  stem  the  flood  of  iniquity  let  in 
upon  the  nation  by  this  wicked  prince  and  his  queen, 
that  the  prophet  Elijah  was  raised  up; — but  nothing 
could  arrest  them  in  their  career  of  wickedness.  His 
kingdom  was  invaded  by  Benhadad,  who  still  reigned, 
at  Damascus,  over  Syria,  and  who  seems  to  have  sub- 
dued the  neighbouring  tribes,  for  he  had  thirty-two 
kings  with  him  in  his  army.  Ahab,  under  the  direction 
of  a  prophet,  was  enabled  to  defeat  this  host.  New 
year  the  Syrians  returned,  and  were  again  totally 
routed,  and  Benhadad  forced  to  sue  for  mercy. 

Ahab  and  his  wife  Jezebel,  in  their  career  of  wicked, 
(less,  persecuted  the  prophets  of  God,  and  established 
prophets  of  Baal  in  their  stead.  Ahab  wished  to  pur- 
chase  the  vineyard  of  Naboth,  one  of  his  subjects. 
Naboth  refused  to  sell  it,  because  it  was  the  inheritance 
of  his  father.  Jezebel  then  contrived  the  murder  of 
Naboth,  which  was  executed,  and  Ahab  took  possession 
of  his  vineyard.  For  this  Elijah  denounced  on  him, 
his  wife,  and  his  kingdom,  the  terrible  judgments  of 
God.  Ahab,  after  this,  persuaded  Jehoshaphat,  king 
of  Judah,  to  join  him  in  a  war  against  the  Sj'rians,  and 
was  slain  in  battle,  B.  C.  897,  having  reigned  22  years. 

Ahaziah,  who  had  been  associated  with  his  father 
m  the  throne  for  some  time  befoi'e  his  death,  now 
succeeded  to  the  entire  government  of  Israel,  and 
reigned  two  years.  His  death  was  occasioned  by  a  fall 
from  a  lattice  in  the  upper  part  of  his  house.  He  was 
succeeded  by — 

Jehoram.     He  came  to  the  throne,  during  the  reigo 
of  Jehoshaphat,  king  of  Judah,  who  had  a  son  nam«(^ 
i  10* 
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Jehoram  associated  with  him  in  the  kingdom.  T'**'*** 
king  of  Moab  having,  on  the  death  of  Ahab,  withhe  ! 
a  certain  tribute  which  he  was  accustomed  to  pay  ' 
the  kings  of  Israel,  Jelioram  invited  Jehoshaphat,  kir  , 
of  Judah,  to  assist  him  in  subduing  the  king  of  Moa  . 
Jehoshaphat  consented;  and  the  two  kings  had  well 
nigh  perished  with  their  armie?  by  want  of  water,  b;iSf- 
were  delivered,  as  has  been  noticed  under  the  reign  of 
Jehoshaphat.  The  king  of  Moab,  in  his  extremity,  offer- 
ed up  his  eldest  son  as  a  sacriftcc,  to  obtain  deliverance 
from  hi;3  God.  It  was  to  Jehoram  that  the  king  of 
Syria  sent  Naaman,  the  commander  of  his  army,  with 
aa  insolent  letter  to  be  cured  of  his  leprosy.  After 
this,  he  went  to  war  with  Flazael,  king  of  Syria,  and 
wan  wounded.  He  retired  to  Jezreel  to  be  cured  of 
ills  wounds ;  and  while  he  lay  there,  Jehu,  one  of  the 
commanders  of  liis  army,  formed  a  conspiracy  against 
liim,  and  put  him  to  death.  Ahaziah,  king  of  Judah, 
was  slain  at  the  same  time. 

Jehu  succeeded,  and  reigned  28  years.  He  put  to 
wieath  Jezebel,  and  the  whole  family  of  Ahab,  and 
massacred  all  the  priests  of  Baal ;  but  he  himself  con- 
tinued to  worship  the  idols  which  Jeroboam  had  set  up. 
In  his  reign,  Hazael  king  of  Syria,  encroached  upon 
*he  territory  of  Israel,  taking  possession  of  that  part  of 
-t  wluch  lay  to  the  east  of  the  river  Jordan.  On  the 
death  of  Jehu, 

Jehoahaz,  his  son,  succeeded  him.,  and  reigned  17 
years.  The  Israelites  persisting  in  their  idolatry, 
Hazael,  king  of  Syria,  was  permitted  to  invade  the 
land,  and  to  succeed  in  oppressing  it  during  the  whole 
reign  of  Jehoahaz.  This  prince  dying,  was  succeed- 
td  by 

Joash,  or  Jehoash,  his  son,  while  Joash,  the  son  of 
Ahaziah,  reigned  in  Judah.  He  reigned  16  years  •, 
and,  though  he  persevered  in  the  hereditary  idolatry  of 
the  kingdom,  yet  manifesting  respect  and  attachment  to 
Elijah  the  prophet^  God  gave  him  three  victories  over 
the  Syrians,  and  enabled  him  to  recover  the  cities 
which  had  fallen  into  their  hands.     Joash  also  defeated 
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Amaziah,  king  of  Judah,  and  broke  down  part  u«  the 
wall  of  Jerusalem,  as  has  already  been  noticed  under 
the  reign  of  that  prince.  Joash  died,  and  was  suc- 
ceeded by 

Jerohoavi,  the  second  of  that  name.  He  reigned  41 
years  in  Samaria.  In  this  reign,  the  Israelites  were 
still, further  secured  from  the  oppression  of  the  Syrians, 
and  even  obtained  possession  of  Damascus  and  Hamath, 
which  David  had  subdued.  He  died  784  B.  C.  upon 
which  followed  an  interregnum  of  eleven  years. 

Jonah  the  prophet  lived  during  his  reign.  Jeroboam 
Was  succeeded  by 

Zachariah,  his  son,  who  reigned  wickedly  six  months. 

Shallum  conspired  against  him,  and  slew  him,  and 
usurped  the  throne,  but  reigned  only  one  month,  for 

Menahem  attacked  him  and  slew  him,  and  reigned 
ten  years  over  Israel.  His  reign  was,  like  those  of  the 
other  kings  of  Israel,  idolatrous,  and  wicked.  The 
Assyrian  kings,  who  had  hitherto  been  restrained  from 
intermeddling  with  Israel  and  Judah,  now  began  to 
harass  Menahem ;  and  he,  to  purchase  peace,  gave  to 
Pul,  king  of  Assyria,  1000  talents  of  silver,  equal  to 
about  £340,000.     Menahem  having  died, 

Pekahiah  succeeded,  and  reigned  ill  two  years. 

Pekah,  the  son  of  Remaliah,  an  officer  in  his  army, 
tonspired  against  him,  put  him  to  death,  usurped  his 
iirone  B.  C.  759,  and  reigned  twenty  years.  Pekah 
made  a  league  with  Rezin,  king  of  Assyria,  against 
Judah  ;  but  it  did  not  succeed.  He  invaded  Judah  in 
the  reign  of  Ahaz,  and  gained  that  great  victory  which 
lias  already  been  noticed.  In  his  reign,  Tiglathpileset 
livaded  Israel,  and  took  possession  of  the  country  east- 
vvard  of  Jordan. 

Hoshea  formed  a  conspiracy  against  Pekah,  put  him 
o  death,  and  usurped  the  throne  B.  C.  730,  in  the 
'St'.gn  of  Ahaz,  king  of  Judah.  Hoshea  reigned  wick- 
edly, like  the  other  kings  of  Israel.  His  douiinion!* 
were  invaded  by  Shalmaneser,  king  of  Assyria.  Hosea 
submitted  to  hiin,  and  paid  him  tribute ;  but  after 
wards  Shalmaneser  discovering  that  Hoshea  was  giving 
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nimsell  luio  the  hands  of  So.  king  of  Egypt,  and  with- 
liolding  ti'ibute  from  him,  went  up  and  besieged 
Samaria,  took  it,  and  carried  the  people  captive  to  hia 
own  land,  and  thus  put  an  end  to  the  monarchy  of 
\;racl,  in  the  year  721,  B.  C.  after  it  had  continued 
om  the  reign  of  Jeroboam  1.  254  years. 


We  now  bring  down  the  accounts  of  the  heathen 
nations  to  the  time  of  Htzekiah. 

Of  the  original  inhabitants  of  Palestine,  the 
inhabitants  of  Tyre,  whom  we  found  advanced  in 
iDivilization,  skilful  in  maritime  affairs  and  commerce, 
still  continued  to  rise  in  riches  and  power.  The 
Philistines  also  continued  to  be  an  independent 
Deople.  In  the  reign  of  Joram,  king  of  Judah,  B.  C, 
B88,  they  made  an  inroad  into  Judah,  and  carried 
away  the  wives  and  sons  of  Joram.  They  were,  how- 
ever,  rapidly  falling  under  permanent  subjection  to  the 
great  monarchies  that  were  rising  up  around  them. 

Similar  observations  are  equally  applicable  to  the 
other  small  states  around  Judah.  The  Moabites  and 
Edomites,  at  an  early  period  of  the  ninth  century, 
B.  C.  threw  off  the  yoke  of  the  Jews,  by  whom  they 
were  never  again  subdued.  The  Edomites,  or  Idu- 
means,  elected  a  king,  and  were  afterwards  governed 
by  tlieir  own  kings. 

Of  Egypt,  little  is  known,  from  the  time  that  elapsed 
between  the  departure  of  the  Israelites  out  of  it  till 
Solomon.  In  the  days  of  Solomon  it  was  still  a  great 
kingdom  and  seems  to  have  carried  on  a  considerable 
trade ;  for  it  is  recorded,  that  Solomon  imported,  from 
Egypt,  horses  and  chaiiots,  and  linen  yarn,  not  only 
for  himself,  but  for  the  kings  of  the  Hittites,  and  for 
the  kings  of  Syria.  And  soon  after  the  days  of 
Solomon,  we  find  Egypt  performing  a  distinguished 
part  in  the  history  of  the  world.  In  the  reign  of 
Rehoboam,  the  son  of  Solomon,  Shishach,  supposed 
by  some  to  be  Sesostris,  invaded  Judah,  laid  it 
ander   tribute,   and   carried  away  the  shields  of  gold 
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h .  ich  Solomon  had  made,  and  also  much  treasure,- 
h.  C  971.  At  a  later  period,  during  the  reign  of 
Ilezekiah,  Sabacus,  or  So,  an  Ethiopian,  was  king  of 
Egypt,  B.  C.  725.  He  endeavoured  to  persuade 
Hoshea,  king  of  Israel,  to  forsake  his  alliance  with  the 
king  of  Assyria,  and  enter  into  an  alliance  with  himself. 
This  indicates  that  Egypt,  in  the  days  of  Hezekiah, 
was  attempting  to  rival  the  power  and  influence  of  the 
Assyrian  king. 

Syria,  towards  the  middle  and  end  of  the  first 
century  after  the  age  of  Solomon,  was  making  con- 
quest?. Benhadad,  king  of  Syria,  or  Damascus,  re- 
peatedly invaded  Israel,  but  was  ultimately  defeated  by 
Ahab.  Afterwards,  recovering  himself,  Benhadad  in- 
vaded Israel  and  besieged  Samaria ;  but  his  army  fled 
in  a  panic,  which  God  sent  upon  them.  In  a  subse- 
quent war,  Ahab  was  slain  by  him  in  battle.  In  the 
same  year,  88.5  B.  C.  Hazacl,  a  servant  of  Benhadad, 
murdered  him,  usurped  the  throne,  and  raised  Syria  to 
the  greatest  height  of  power  which  it  ever  reached. 
He  invaded  Israel  in  the  reign  of  Jehu,  defeated  him, 
and  ravaged  the  kingdom.  He  afterwards  invader; 
Judah,  but  was  induced  by  presents,  to  withdraw  his 
army.  He,  however,  returned,  and  in  the  reign  of 
Jehoash,  sacked  Jerusalem,  putting  to  death  the  prin- 
ces, and  carrying  off"  much  plunder.  Hazael  died  in 
■^39  B.  C.  leaving  the  kingdom  to  his  son  Benhadad, 
vho  was  the  third  king  of  that  name.  He  was  de- 
feated by  Jehoash  king  of  Israel,  and  his  kingdom 
igain  brought  under  tribute.  At  a  later  period,  in 
•he  reign  of  Uzziah,  king  of  Judah,  of  Pekah,  the  son 
)f  Remaliah,  king  of  Israel,  and  of  Rezin,  its  own  king, 
Syria,  was  attacked  by  Tiglathpileser,  king  of  Assyria, 
■  ind  brought  into  a  bondage  from  which  it  has  never 
recovered  till  the  present  day. 

Assyria  was  now  indulging  ambitious  projects. 
Pul,  apparently  the  first  who  rendered  Nineveh  the 
tnistresa  of  an  extensive  empire,  brought  Iwael  undei 
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tribute  in  the  reigh  of  Menahem,  B.  C.  7^1.  Tig 
lalljpileser,  who  succeeded  Pul,  reigned  19  years  at 
Nineveh,  invaded  and  conquered  Syria,  and  exacted 
tribute  from  Judah.  After  him  Slialmaneser,  in  the 
reign  of  Hoshea,  invaded  Israel,  took  Samaria,  and  put 
an  end  to  that  monarchy,  B.  C.  721.  He  also  made 
war  upon  Tyre,  and  besieged  it  five  years,  without 
success.  Sennacherib  succeeded  Shalmaneser,  and  in- 
vaded Judah  in  the  reign  of  Hezekiah,  and  took  several 
towns,  lie  was  pacified  for  a  time  by  the  payment  of 
a  tribute,  and  went  against  Egypt.  He,  however,  re- 
turned to  besiege  Jerusalem ;  but  Hezekiah,  having 
laid  his  letter  and  his  blasphemy  before  the  Lord,  in 
prayer,  the  whole  of  his  army  were  destroyed  in  one 
night.  He  himself  fled  to  Nineveh,  and  was  there 
murdered  by  two  of  his  sons. 

Bakylon,  having  hitherto  been  dependent  on  Nine- 
veh or  Assyria,  became  an  independent  state,  a  short 
time  before  the  reign  of  Hezekiah.  Nabonassar,  from 
whom  the  rise  of  the  Babylonian  or  Chaldean  monar- 
chy  is  dated  came  to  the  throne,  B.  C.  747,  which 
year  is  called  the  era  of  Nabonassar.  Merodach  Ba. 
ladan.  one  of  his  successors,  was  he  who  sent  th^.  in- 
sidious message  to  Hezekiah,  for  the  purpose  of  ajcer 
taining  the  state  of  his  kingdom. 

Media,  also,  had  sometime  before  this,  thrown  off 
the  yoke  of  Assyria,  and  become  an  independent  king- 
dom under  Arbaces,  who  reigned  over  it  28  years. 
The  reigns  of  this  prince  and  his  successors,  however, 
for  upwards  of  a  century,  are  by  many  considcTed  as 
little  better  than  fabulous ;  and  the  rise  of  the  Median 
monarchy  is  dated  from  B.  C.  700,  during  tho  life  or 
Hezekiah,  when  Dejoces  was  elected  king. 

In  Greece,  Lycurgus,  while  Athaliah  wa^  in  pos- 
session  of  the  throne  in  Jerusalem,  B.  C.  8(^4,  intro- 
duced his  system  of  laws  into  Lacedremon.  And  in 
tlie  reign  of  Hezekiah,  the  Spartans  were  engaged  ip 
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tnoir  first  ferocious  and  deadly  struggle  to  enslave  thff 
Messenians,  having  begun  it  B.  C.  743. 

iJuring  the  reign  of  Joash,  king  of  Judah,  and 
while  Jehoiada  the  priest  was  yet  living,  B.  C.  869, 
Cautiiage  is  said  to  have  bpen  founded  by  Elisa 
or  Dido,  sister  of  the  king  of  Tyre ;  she  having,  m 
consequence  of  the  murder  of  her  husband,  fled  to 
Afi'ica. 

In  Italy,  Rome  was  built  by  Romulus,  B.  C.  753, 
which  year  is  the  era  of  the  building  of  that  city. 
marked  by  the  Initials,  A.  U.  C.  Anno  Urhis  Coadilre. 
Tills  was  in  the  reign  of  Uzziah,  king  of  Judah.  In 
flezekiah's  reign,  the  infant  city  was  yet  engaged  in 
its  contests  with  the  neighbouring  states.  The  rape  of 
tlM3  Sabine  virmns  was  in  750  B.  C. 


FROM  IIEZEKIAII  TO  EZRA. 

The  Kingdobi  of  Judah. — On  the  death  of  Hezckiah, 
ne  was  succeeded  by  his  son, 

Manasseh. — The  beginning  of  the  reign  of  Manasseh 
^•as  marked  i)y  extraordinary  wickedness.  He  entered, 
ivith  his  wliole  heart,  into  the  practices  of  tlie  heathen  ; 
built  idolatrous  altai's  in  the  courts  of  the  temple ; 
made  his  children  pass  through  the  fire  in  honour  of 
Moloch;  used  enchantments;  dealt  with  a  familiar 
spirit,  and  made  the  streets  of  Jerusalem  flow  with 
innocent  blood.  His  subjects  seem  to  have  entered 
with  hitn  heartily  into  all  the  wickedness ;  so  that 
die  Lord  finally  denounced  upon  his  kingdom  that 
joorn,  which  about  half  a  century  afterwards  was 
jxecuted. 

Manasseh  was  visited  with  severe  chastisement. 
The  king  of  Assyria  sent  an  army,  which  took  him 
prisoner,  and  brought  him  to  Babylon  in  fetters, 
^fhcre,  in  his  affliction,  he  remembered  the  Lord  God 
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of  his  fathers,  repented  of  his  sin,  and  besought  tnt' 
Lord  to  pardon  him ;  and  the  Lord  heard  him,  and 
restored  him  to  his  kingdom.  He  then  set  himself  to 
undo,  as  far  as  possible,  the  mischief  that  he  had  done 
m  the  former  part  of  his  reign  ;  but  the  people  do  not 
seem  to  have  entered  so  heartily  with  him  into  his 
measures  of  reformation,  as  they  did  into  his  apostacy. 
Although  he  himself  was  pardoned,  the  sentence  against 
the  nation  still  remained  unrepealed.  He  died,  after 
a  reign  of  55  years,  B.  C.  643.  He  was  succeeded  by 
his  son, 

A?non. — He  followed  the  wicked  example  of  the  early 
part  of  his  father's  reign  ;  but  did  not  follow  him  in  his 
repentance.  After  a  reign  of  two  years,  his  servants 
conspired  against  him,  and  murdered  him.  The  people 
resented  this  conspiracy,  put  to  death  the  conspirators, 
and  raised  to  the  tlirone  his  son, 

Josiah,  in  the  eighth  year  of  his  age.  His  character 
is  one  of  the  most  beautiful  in  the  whole  sacred 
volume  and  his  efforts  to  reform  the  nation  were  the 
last  that  were  made  to  retrieve  the  downward  course 
of  the  kingdom.  It  was  in  the  eighth  year  of  his  reign, 
or  the  16th  of  his  age,  that  he  began  seriously  to 
seek  the  Lord  God  of  his  fathers ;  and  in  the  20th 
year  of  his  age,  he  had  begun  his  measures  for  purging 
his  kingdom  from  the  gross  and  open  wickedness  that 
had  overrun  it.  Having  banished  idolatry  from  the 
land,  he  revived  the  worship  of  the  God  of  Heaven  in 
the  temple  at  Jerusalem.  In  the  course  of  purifying 
the  temple,  the  book  of  the  law  was  found,  which 
seems  to  have  been  concealed  from  him  by  a  sycophant 
priesthood ;  and,  when  he  read  the  commands  of  the 
law,  and  the  denunciations  annexed  to  them,  he  was  in 
deep  distress,  and  sent  immediately  to  inquire  of  the 
Lord  respecting  the  book.  The  reply  justilied  his 
apprehensions,  that  destruction  was  hanging  over  his 
kingdom  ;  which,  however,  he  was  informed,  should  not 
come  upon  it  in  his  day.  The  people,  although  to  a 
certain  extent,  externally  reformed,  retained  all  their 
predilection  for  idolatry,  which  accordingly  broke  out 
tuew  on  the  r^noval  of  Josiah. 


Tbe  occasion  of  his  death  was  this.  Pharaoh  N.f3ho, 
who  reigned  in  Egypt,  was  a  powerful  monarch  ;  and 
Babylonia,  having  fallen  under  the  government  of  a  bold 
ambitions  prince,  these  two  monarchs  were  soon  in- 
volved in  war  with  one  anotlier.  Pharaoli  seems  to 
have  been  the  assailant,  for  he  led  his  army  as  far  as 
the  Euphrates,  to  besiege  Carehemish.  Having  in  his 
tnarch  to  pass  near  to  Judah,  Josiah  went  out  to  inter- 
eept  him,  and  would  not  be  dissuaded  from  thus  em- 
broiling himself  in  the  quarrel.  The  result  was,  that 
in  a  battle  between  the  army  of  Egypt  and  that  of 
Judah,  Josiah  was  killed,  after  having  reigned  31 
years. 

Immediately  on  his  death,  the  people  raised  his 
younger  son  Shalhim,  or  Jehoahaz,  to  the  throne  ;  but 
the  king  of  Egypt,  having,  by  his  victory,  acquired  an 
ascendancy  over  the  kingdom  of  Judah,  set  aside  thi? 
election,  carried  Jehoahaz  to  Egypt,  and  placed  his 
elder  brother  Eliakim,  whose  name  he  changed  to 
Jehoiakim,  on  the  throne.  He  then  proceeded  on  his 
expedition  against  Nebuchadnezzar,  king  of  Babylon, 
but  was  defeated,  Nebuchadnezzar,  thus  obtaining  the 
ascendancy  in  Judah,  deposed  Jehoiakim,  an^  put  him 
m  fetters,  for  the  purpose  of  carrying  him  to  Jabylon  ; 
but  on  his  promising  to  hold  the  kingdom  under  him, 
•  he  restored  him  to  it.  It  was  at  this  time  that  Daniel 
and  his  three  friends,  Shadrach,  Meshach,  and  Abed- 
nego,  were  carried  captives  to  Babylon ;  and  it  is  from 
this  first  incursion  of  Nebuchadnezzar  into  Judah,  that 
the  70  years'  captivity  of  the  Jews,  to  the  fii-st  decree 
fi^r  their  restoration,  are  computed. 

Jehoiakim,  having  mamtained  his  allegiance  to 
Nebuchadnezzar  for  three  years,  at  the  end  of  thai 
time  revolted.  The  consequence  was,  that  Nebuchad- 
nezzar sent  an  army  against  him,  which  laid  waste 
the  country,  took  Jehoiakim  prisoner,  and  put  hiiic 
to  death  in  the  year  B.  C  599.  On  the  death  of 
Jehoiakim — 

Jehoiachin,  (named  also  Coniah  and  Jeconiah,)  hi* 
son,  ascended  the  throne ;  but  not  having  obtained  th? 
consent  of  NebuchadneBzur,  he.   after   reij!;rv'?^  thr<-i 

n 


122 

\nonths,  was  yet  aside,  and  carried  to  Babj-lon.  Along 
with  him,  there  were  taken  all  the  gold  and  silver 
vessels,  and  treasures  of  the  temple,  also  all  the  able 
men,  and  meu  of  influence  in  Jerusalem,  to  the  num- 
ber of  10,000,  and  8,000  artificers  from  the  country  ; 
the  poorest  of  the  people  only  being  left.  It  was  in 
this  captivity,  that  Mordecai  and  Ezokiel  were  taken  ; 
and  Ezekiel  reckons  the  time,  in  his  prophecy,  from 
this  captivity,  which  took  place  in  the  reign  of 
Jehoiachin. 

Zedekiah,  brother  of  the  former  king,  Jehoiakim, 
was  then  placed  on  the  throne  by  Nebuchadnezzar. 
iWeanwhile,  the  king  of  Egypt  bore,  with  impatience, 
the  increasing  power  of  Babylon,  and  watched  for  an 
opportunity  of  curtailing  it.  In  the  8th  year  of  the 
reign  of  Zedekiah,  he  made  a  feeble  effort  to  revive  the 
power  and  influence  of  his  kingdom,  and  persuaded 
Zedekiah  to  break  faith  with  Nebuchadnezzar,  and  join 
in  alliance  with  Egypt  to  resist  him.  On  the  revolt 
of  Zedekiah,  Nebuchadnezzar  came  against  him  ;  and, 
having  laid  waste  the  country,  besieged  Jerusalem.  Tho 
king  of  Egypt  came  up  for  the  purpose  of  relieving 
the  city.  Nebuchadnezzar  raised  the  siege,  and 
marched  against  him  ;  but  he  retreated  within  his 
own  territory,  leaving  Jerusalem  to  its  fate.  Nebuchad- 
nezzar then  returned  to  the  siege.  The  city  wim 
exceedingly  strong,  and  well  calculated,  from  its  position 
and  fortifications,  to  resist  the  implemeiit^  of  warfare 
then  in  use,  so  that  Nebuchadnezzar  ].au  n")  resource 
but  to  reduce  it  by  famine.  He  surrounded  tho  city 
with  his  army,  to  prevent  all  ingress  or  egress,  and, 
after  holding  this  position  for  about  tv/o  years  and  o 
half,  the  distress  within  the  city  was  so  great,  that  the 
people  Avere  devouring  one  another,  ana  women  wertj 
discovered  cooking  and  eating  their  own  infants.  Al 
1  nglh  Zedekiah  made  an  attempt  to  pass  through  fh« 
Chaldean  army,  but  was  discovered,  overtaken,  aad 
brought  to  Nebuchadnezzar,  who  treated  him  ai  a 
rebel,  made  his  children  be  put  to  death  before  his 
eyes,  and  then  caused  his  eyes  to  be  put  out-  In  the 
mean  while   the   Chaldean   army  burst  into  the   jjty 
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rr>iiie  a  dreadful  caniage  among  the  psople,  burned  the 
temple-and  all  the  principal  edifices,  and  made  slaves  of 
all  \vh';>m  they  did  not  put  to  the  sword.  Zedekiah  was 
carried  to  Babylon,  where  he  died.  Thus  was  dissolved 
t')e  kingdom  of  Judah,  in  the  year  B.  C.  588 ;  and  it  is 
from  this  captivity  that  the  70  years  are  to  be  reckoned 
to  the  decree  of  Darius  Hystaspes,  king  of  Persia,  to 
restore  the  city  and  temple. 

Babylon. — The  era  of  Nabonassar,  who  may  be 
considered  the  first  king  of  Babylon,  has  been  de. 
termined  to  correspond  to  the  year  B.  C.  747,  or  three 
years  after  the  birth  of  Hezekiah.  For  some  time, 
the  history  is  obscure,  the  kings  of  Assyria  and 
Babylon  sometinies  seeming  to  be  the  satne,  and  some- 
cirnes  different.  The  general  current  of  the  history 
Bcems  to  have  been,  that  the  kings  of  Babylon  were 
at  first  govenors  for  the  kings  of  Assyria  ;  but  that, 
after  various  struggles,  they  rendered  themselves  inde- 
P'Mident.  To  Nabonassar  succeeded  several  kings, 
little  or  nothing  of  whom  is  known,  and  whose  names 
it  is  not  necessary  here  to  record.  After  the  death  of 
Sennacherib,  king  of  Assyria,  who  invaded  Judah  in 
the  reign  of  11;.//  kiah,  Assarharddon,  succeeded  him  ; 
and,  during  the  latter  part  of  his  reign,  had  Babylon,  as 
well  as  ?Nineveh,  under  his  dominion.  He  came  to  the 
ihrotie  during  the  reign  of  Hezekiah,  and  died  in  that 
of  Manasseh.     lie  was  succeeded  by 

Sao';duchinus,  of  whom  nothing  is  known.  It  wen 
probably  in  his  reign  that  Manasseh  was  restored  to  his 
Kingdom.     To  him  succeeded 

Chyniladan,  who  is  supposed,  on  good  grounds,  to  have 
been  the  Nabucliadonosor  of  the  book  of  Judith.  If  so, 
he  occupied  Palestine  wiih  his  army,  probably  during 
the  reign  of  Joslah,  when  that  prince  was  yet  too  young 
to  resist  him.     To  Chyniladan  succeeded        , 

Sarae,  or  Sardanapalus. — He  committed  his  forces 
in  Chaldca  to  Nabopolassar,  v/ho  rebelled  against  him  j 
and,  to  .strengtiien  his  rebellion,  invited  the  Medes,  who 
had  always  borne  the  sway  of  tlie  Assyrian  empice- 
with   imuatience,  to   unite   wiih   him.     They  did   to, 
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arrf  tlifi  tv/o  r.rmies  besieged  Nineveh.  Sardanapalui' 
(ire.'ifUng  tiie  cahiniitits  tliat  seenird  to  be  coming  upon 
him,  retired  to  his  pahice  with  his  .wives,  and,  iiaving 
S't  it  on  rire,  was  there  destroyed,  with  his  whole  f.unilv 
and  propL-rty.  The  allied  tirmy  of  Medes  and  Babylo- 
nians, some  time  uflerwards,  took  Nineveh,  and  destioyf'd 
it.  Nobopolassar  associated  his  son,  Nebuchadnezzar, 
w  ith  him  on  the  throne,  two  years  before  he  died  ;  and, 
on  his  death,  was  succeeded  by 

Nebuchadnezzar,  when  Jehoiakim  was  on  the  throne 
of  Judah.  His  treatment  of  the  Jews  has  already  been 
noticed.  Under  him  the  Babylonian  empire,  or  the 
first  of  the  four  great  monarchies;  deacrib  -d  in  the  pro- 
phecies  of  Daniel,  reached  its  greatest  height.  Having 
established  his  government  in  the  east,  he  attacked 
Pharaoh  Necho,  and  drove  him  within  the  boundaries 
of  his  own  kingdom.  He  then  set  himself  to  strengthen 
and  ornament  the  city  of  Babylon,  lie  enclosed  an 
immense  space  of  ground  within  an  enormous  wall, 
and  erected  hanging  gardens,  or  gardens  on  elevated 
terraces,  which  have  been  the  wonder  of  the  world. 
He  seems  to  have  repaired  the  tower  of  Babel,  and 
fitted  it  to  be  a  temple  for  his  god  ;  and  there  probuhl) 
he  set  up  that  golden  image  which  the  three  Hebrtw 
captives  refused  to  worship.  While  these  events  wt-r* 
ptissing  in  Babylon,  the  nations  to  the  west  of  *h{ 
Euplirates  were  seeking  an  opportunity  to  Jt-vob 
against  him.  I'he  leading  powers  in  this  confedenicy 
seem  to  have  been  Tyie  and  Kgypt.  'i'yre  had  th- n 
become  the  greatest  commercial  ciiy  in  the  world,  and 
possessed  the  greatest  maritiujc  power  then  known. 
Nebuchadnezzar  laid  siege  to  Tyre,  but  met  with  a 
most  resolute  and  formidable  enemy.  For  13  years  he 
carried  on  his  operations  against  it,  till  the  Tyrians. 
seeing  that  they  were  not  likely  to  be  able  to  hold  out 
much  longer,  built  a  city  on  an  island,  a  little  way  from 
the  shore.  Thither  they  removed  all  their  wealth,  and 
left  to  Nebuchadnezzar  merely  the  walls  and  empty 
houses  of  the  old  city.  Havmg  thus  done  what  he 
could  towards  chastising  Tyre,  he  turned  his  army 
against  Egypt,  speedily  overran  it,  laid  it  desolate,  and 


<i»ad^d  Inmsrlf  with  its  booty.  Ho  thf^n  rrttirnod  »i, 
?Jal)ylon,  wiicro  beooinin^  inioxic-led  wiiii  pride  and 
rauiiy,  he  was  struck  with  insanity,  und,  tor  a  time,  sol 
Aside  fVoni  g!A'{-rning  the  ki!)g<ioin.  I  {^  was,  hf)W(»vpr, 
reston-d,  resumed  the  reins  of  govcrnm-  nt  ;  and  then 
he  proehiiined  to  all  his  suhjects  the  clmricttr  of  the 
one  living  and  true  God.  After  his  restoration  he  livcrf 
but  one  vrar,  and  concluded  an  eventful  reign  of  43 
years  by  dying,  B.  C  567. 

Ev/7  Merodach  succeedrd  him  ;  a  weak  prince  of 
proliigate  habits.  Me  is  supposed  to  have  wantoi?iy 
invaded  Media,  and  laid  the  fuundation  of  that  hostility 
between  the  Medes  and  Habylonians,  which  proved 
the  destruction  of  his  kingdom.  Ills  relatives  conspired 
against  him,  and  pat  him  to  d;'ath. 

After  a  struggle  for  the  throne,  in  wjiich  iwo  princes 
became  nominally  kings,  and  perished, 

Btlshazzar  succeeded,  who  is  supposed  to  have  \>e(,n 
the  son  of  Eivil  Merodach,  and  the  grandson  of  Nebu. 
chadnezzar.  He  also  was  a  weak  and  profligate  prince 
In  his  reign,  Cyrus,  the  Persian  commander  of  the 
Median  and  Persian  army,  took  the  city  of  Babyhin. 
Belshazzar  liad  made  a  fjast  for  his  nobles,  and  brought 
in  the  sacred  vessels  of  the  temple  at  .Jerusalem,  to  be 
used  in  the  entertainment  ;  when,  in  the  midst  of  his 
riot,  four  fingers  of  a  man's  nand  appeared,  writing 
mysterious  characters  on  the  wall  opposite  to  itiin. 
The  king  and  his  nobles  were  thrown  into  the  utmost 
consternation,  and  sought  for  some  one  to  interpret  the 
writing,  but  no  one  could  bo  tbund.  At  length  the 
queen  came  in  to  him,  and  informed  him  of  the  propiiet 
Daniel.  Daniel  was  immediately  called,  and  interpreted 
the  writing  to  signify,  tliat  th.c  kingdom  was  divided 
and  given  to  the  Medr  s  and  Persians.  On  <hat  night 
the  prediction  v/as  fulfilled.  At  the  very  time  those 
things  were  proceeding  in  the  palace,  Cyrus  had 
entered  the  city  by  the  bed  of  the  river  ;  and  his 
soldiers,  assailing  the  palace,  slew  Belshazzir  ;  and 
Darius,  the  Median,  took  poss<>ssiun  of  the  empire. 

Thus,  the  first  of  the  four  great  monarchies,  described 
by  Daniel  the  prophet,  fell,  in  the  v&ar  B.  C.  5:^8,  afteJ 
W 


it  had  exl'ted  separate  from  the  Assyrian  empire  about 

58  yeaiji. 

Thf  Mkdo-Pe?;sian  Empire. — The  Med^'s  and 
PersiiM)'^  were  originally  two  monarchies,  of  which  the 
M(  ditin  first  rose  to  eminence.  Previous  to  tlin  time 
of  tiezekiah,  the  Medes  were  subject  to  the  Assv  rian 
monarchy.  On  the  reverse  v/hich  Sennacherib  met 
with  in  Judah,  during  tiiat  reign,  it  is  believed  that  the 
Medes  revolted,  and  after  a  time  of  anarchy,  elected 
Dejoices  li'ng.  He  reigned  53  years,  and  seems  to 
have  devo'ed  himself  entirely  to  the  internal  regulation 
and  improvement  of  his  kingdom.  He  was  succeeded 
by  his  sen, 

P/uwr/.e.'i,  v/ho,  being  a  warlike  and  ambitious 
prince,  attacked  the  Assyrian  empire,  under  Chy- 
niladan,  or  Nabuchodnosor ;  but  was  defeated,  his 
capital  city  taken  and  destroyed,  and  afterwards  he 
himself  taken  and  slain.      He  was  succeeded  by 

Cyaxeres,  his  son. — Cyaxeres  recovered  from  the 
Assyrians  what  his  father  had  lost.  Not,  however, 
contented  with  this,  he  was  eager  to  revenge  the 
dt-ath  of  his  father,  and  the  destruction  of  Ecraban 
.by  the  Assyrians.  He  accordingly  attacked  and  de- 
feated  the  Assyrian  army,  and  laid  siege  to  Nineveh  ; 
but  was  obliged  to  raise  the  siege,  in  consequ/nce 
of  an  invasion  of  the  Scythians.  Being  unable  to 
repel  the  Scylluans  i)y  open  force,  he  had  recourse  to 
treachery,  and  succeeded  in  having  the  greater  part  of 
them  massacred  m  one  niijht.  [lavinjj  freed  the 
country  of  the  Scythians,  he  resumed  the  siege  of 
Nineveh,  and  to  strengthen  his  hands  in  this  enter- 
prise he  obtained  the  co-operation  of  Nabopolasser, 
king  of  Babylon.  These  two  confederate  kings  took 
that  great  city,  and  utterly  destroyed  it,  about  612 
Vfars  B.  C.  Aftir  this  success,  the  two  kings  directed 
til'  ir  forc<'S  against  Pharaf)h  Neclio,  and  dideated  him. 
They  then  s'^|)arHte(i,  and  Nebuchadnezzar  advanced 
u[)on  those  western  provinces  of  the  Assyrian  enrpire 
that  lay  to  tlie  southward,  as  Svria,  Edom,  and  F'ales- 
uue ;    while  C/yaxeres   attacked   tiiose  that    lay  lo  the 
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northward,  as  Armenia,  Pontus,  and  Cappadocia,  whHh 
he  sulidued,  with  great  shiughter  of  the  inhabitants. 
Cynx!'res  is  also  supposed  to  have  added  Persia  to  hi? 
empire  ;  altI)ough  that  acquisition  is,  by  some,  ascribed 
to  his  predecessor.  He  died  in  the  40th  year  of  hie 
reign,  leaving  his  throne  to 

Aslyages,  his  son. — Astyages  married  a  Lydian 
princf-ss,  to  cement  the  peace  that  had  been  made 
between  that  kingdom  and  Media  ;  and  from  that 
marriage  was  born  Darius,  calli'd  in  Scripture  Dariu* 
the  M<  de  ;  but  called  by  the  Greek  writers,  Cyaxcres. 
Astyages,  during  the  same  year  in  which  Darius  was 
born,  gave  his  daughter  Mandane  to  Cambyscs,  a 
Persian  nobleman,  or,  as  others  say,  the  Persian  king, 
in  iTJurriage,  and  of  that  marriage,  was  born  the  cele 
brated  Cyrus.  Cyrus  was  thertfire  the  nepiiew  of 
Darius,  and  was  only  about  one  year  younger  than  he. 
Astyag'^s  reigned  35  years.  The  only  incidents  men- 
tioned in  his  history,  worthy  of  record,  is,  his  r  pelting 
the  unprovoked  invasion  of  the  Babylonians  under  Kvil 
Merodach.  In  this  war,  Cyrus,  then  a  young  man, 
greatly  distinguished  himself.  On  the  death  of 
Astyages,  he  was  succeed  d  by  his  son, 

Darius,  or,  Cijnxeres  II ;  but  Cyrus,  iiis  nephew  held 
the  command  of  the  army  under  him,  and  conducted 
the  military  operations  of  his  reign.  It  was  during  the 
reign  of  Darius,  that  Cyrus  took  Babylon,  as  already 
noticfd  ;  after  which  event  Darius  came  to  Babvlon. 
and  t!iere,  in  concert  with  Cyrus,  settled  the  govern- 
ment of  his  new  empire.  They  divided  it  into  1"20 
provinces,  over  each  of  which  a  governor  was  ap- 
pointed. Over  these  governors  there  were  three  pre- 
sidents,  and  the  chief  of  these  presidents,  was  the 
prophet  Daniel,  who  migh*,  therefore,  be  regarded  as 
the  prime  minister  of  that  vast  empire.  It  was  in  this 
reign,  when  Daniel  was  about  80  years  of  age,  that  he 
was  cast  into  the  den  of  lions,  ior  persevering  in 
the  worship  of  God,  in  defiance  of  a  foolish  decree 
which  Darius  had  been  persuaded  by  his  courtiers  to 
mane.  In  about  two  years  after  the  capture  of 
Babylon,   Darius  died,  leaving  Cyrus  sole  monarch  of 


lf>s-  «!mpire,  B.  C.  530.  The  Persian  empire  now  ex- 
tenned  A'oin  the  river  Indus  to  the  sliore  of  the 
Archipelago,  and  from  the  Caspian  and  Euxine  seas, 
to  the  seas  of  Arabia. 

Cyrus,  on  coming  to  the  throne,  issued  a  decree  for 
the  restoration  of  the  Jews;  in  consequence  of  which, 
that  people  assembled  from  various  parts  of  liis  empire, 
to  the  number  of  42,860,  exclusive  of  servants,  amount- 
ing to  7,337,  making  a  total  of  nearly  r)0,000  persons, 
inti  proceeded  to  Jerusalem.  The  first  care  of  these 
restored  captives  was,  to  rebuild  the  city  and  temple  of 
Jerusalem.  The  jealousy  of  the  surrounding  nations, 
especially  the  Samaritans,  greatly  retarded  their  opera- 
tions. They  could  not  openly  oppose  them,  because 
Cyrus  was  avowedly  their  friend,  and  Daniel  was  at  the 
Beat  of  government  to  protect  them.  But,  from  the 
distance  of  the  capital,  these  nations  had  it  in  their 
power  to  throw  many  obstacles  in  their  way.  Soon 
after  this,  Daniel  died,  at  the  age  of  90  years  ;  ('yrus 
also,  soon  afterwards  died,  in  the  7tli  year  from  the 
restoration,  and  70th  of  his  age.  He  is  one  of  the 
greatest  men  of  antiquity,  not  in  regard  of  his  exten- 
sive conquests  ;  but  in  regard  to  the  nobleness  of  his 
character.  There  is,  indeed  some  ground  to  hope,  that 
he  was  a  convert  from  heatiienism  to  the  worship  of  the 
true  God  ;  and  the  peaceful  and  beneficent  character  of 
the  latter  part  of  his  reign,  gives  additional  countenance 
to  this  opinion.     On  the  deatli  of  Cyrus, 

Canibyses,  his  son,  succeeded  to  the  empire,  a  weak 
and  profligate  prince.  Early  in  his  reign,  he  invaded 
and  obtained  possession  of  Egypt,  which  had  formerly 
lieen  subdued  by  Nebuchadnezzar.  He  had  a  brother 
named  Smerdis,  whom,  in  a  fit  of  jealousy,  he  caused  to 
be  killed.  But,  wiiile  he  was  absent  in  Egypt,  a 
pretender  to  the  throne  appeared,  who  personated 
Smerdis,  the  brother  of  Cami)yses.  Cambyses  marched 
from  Egypt  against  him;  but  on  mounting  his  horse, 
his  ownsword  fell  from  its  scabbard  and  wounded  him 
on  the  thigii,  of  which  wound  he  died. 

Smerdis,  the  usurper,  who  is  usually  called  Smerdis 
tile  magian,    because    he    belonged    to  the    priesthood. 
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which,  in  Persia,  was  called  the  Magi,  reigned  for  a 
short  time,  till  being  detected  and  exposed,  by  a  lady 
of  high  rank,  wliom  he  had  njarriL-d,  seven  of  the 
nobles  conspired  against  him,  and  slew  him.  The 
family  of  Cyrus  being  now  extinct,  these  nobles  agreed 
that  one  of  themselves  should  be  elevated  to  the  throne. 
To  determine  which  it  should  be,  they  agreed  that  he 
whose  horse  on  a  certain  day  should  first  neigh,  after 
the  rising  of  the  sun,  should  be  king.  This  seems  to 
have  been  an  act  of  adoration  to  the  sun,  which  the 
Persians  worshipped.  Tiie  iiorse  of  Darius,  tlie  son  of 
Hystaspes,  one  of  the  generals  who  had  served  under 
Cyrus,  having  first  neighed,  he  was  immediately  elected 
king,  and  is  known  by  the  name  of 

Darius  Hytaspes,  and  is  carefully  to  be  distinguished 
from  Darius  tiie  Median,  and  also  from  two  other  princes 
i»f  the  name  Darius,  who  afterwards  attained  to  the 
umpire.  During  the  reign  of  Cambyses,  and  Smerdis 
ihe  magian,  the  enemies  of  the  Jews  contrived  to  pre- 
ifent  them  from  proceeding  with  the  temple,  having 
poisoned  the  nunds  of  these  princes  against  them. 
But  on  the  accession  of  Darius,  he,  having  married 
iwo  of  the  daughters  of  Cyrus,  and  affecting  to  reign 
us  his  successor,  was  disposed  to  fulfil  all  his  intentions. 
He,  therefore,  issued  a  new  decree  for  the  rebuilding  of 
the  city  and  temjde  of  Jerusalem  ;  and,  in  the  6th  year 
of  his  reign,  the  second  temple  was  finished,  and  dedi- 
eated,  exactly  70  years  after  it  had  been  destroyed  by 
Nebuchadnezzar. 

In  the  5th  year  of  Darius,  Babylon  revolted,  and 
was  besieged  l)y  him.  As  in  the  former  siege  by  Cyrus, 
he  was  constrained  to  attempt  to  reduce  it  by  famine  ; 
and  at  length  became  master  of  it  by  the  devotedness 
of  one  of  his  officers.  This  person  having  cut  and 
maimed  himself,  fled  to  Babylon,  pretending  that  he 
had  been  so  treated  by  Darius.  He  tlms  obtained  the 
confidence  of  the  Babylonians,  and  found  an  opportu- 
nity of  betraying  the  city  to  Darius.  Darius  then 
began  to  think  of  extending  his  empire  towards  the 
west.  He  already  possessed  Egypt  on  the  south,  and 
Asia  Minor  on  the  north  of  the  Mediterranean :  but  he 


iM 

propos©^  to  b  x\^Af  on  exprdition  against  the  ScythiarM 
who  inhabitpcl  the  country  b'  tween  the  Danube  ana 
the  Don,  unrlt-r  pretf'nce  of  avenging  the  Scythia 
invasion  of  M-'cIia,  120  yfars  bpfore.  He  accordingly 
crossed  the  Heilespoat  by  a  bridge  of  boats,  niarchud 
through  Thrace,  -and  crossed  the  Danube  by  anothei 
[)ridge  of  boats.  Tlie  Scythians  retreated  before  him, 
till,  finding  no  sustenance  for  his  troops,  he  was  com- 
peiied  to  return,  having  lost  one-half  of  his  army.  He 
then  purposed  to  extend  his  empire  eastward.  In  this 
he  succeeded  better,  and  laid  India,  or  at  least  that  part 
of  it  which  borders  on  the  Indus,  under  tribute. 

In  the  18th  year  of  his  reign,  commenced  the  war 
between  the  Persians  and  Greeks,  which  brought  so 
many  calamities  on  both  nations.  A  sedition,  iu  sonio 
of  the  Greek  Islands,  of  the  people  against  iheii 
governors,  led  to  an  application  to  the  Persian  governoi 
of  Asia,  from  one  of  the  parties,  for  assistance.  This  was 
granted,  and  that  interference  led  to  a  hostile  expe. 
dition  into  the  Persian  province  of  Asia  .Mitnr,  the 
capital  of  which  was  Sardis,  in  which  the  Athenian.^ 
took  part.  The  Greeks  proceeded  to  Sardis,  which 
shey  plundered  and  burnt;  but  were  compelled  to 
retreat,  and  were  defeated  before  they  could  reach  theii 
ships.  Darius  could  never  fiirget  tliis  insult  on  tl>e  pan 
of  Athens,  and  determined  on  an  invasion  of  (Jre*  ce 
He  sent  an  army  across  the  Hellespont,  round  by 
Macedonia,  a  fleet  being  appointed  to  follow  and  co- 
operate with  it.  The  fleet,  in  doubling  the  Cape  of 
Mount  Athos,  was  overtaken  by  a  storm,  and  totally 
disabled,  having  lost  300  ships  and  20,000  men  ;  and 
the  army  having  encamped  without  sufficient  precau- 
tion, was  attacked  by  the  Thracians,  and  so  roughly 
handled,  that  it  was  forced  to  return  to  Asia.  Darius, 
however,  was  not  to  be  diverted  from  his  project  of  re- 
venge, but  fitted  out  another  army,  Tiiis  he  sent  directly 
across  the  Archipelago  to  Attica.  There  it  was  rnel 
on  the  plain  of  Marathon  by  a  small  army  of  Athenians, 
undsr  Miltiades,  and  totally  defeated.  The  remains  of 
the  army  escaped  to  the  .ships,  and  returned  to  Asia, 
StiU  determined  upon  his  scheme  of  revenge,  Diiriu* 


fittrd  out  another  army,  which  he  determined  to  lead 
in  lii!»  own  pei'soa  ;  but  br'iiig  now  an  old  inun,  he  first 
took  the  pncaution  of  setlling  th'.;  succession.  Hi)vii>jj 
done  tills,  he  ditd,  in  tiie  36tli  yeur  of  liis  reign,  leaving 
His  dominions,  hut  leaving  also  his  quiirrfl  with  the 
Greeks,  to  his  son  Xerxes,  B.  C  480.  During  the 
reign  of  Darius,  Ezra,  the  Jewish  scribe,  was  born  ;  bat 
his  public  operations  belong  to  a  subsequent  reign. 

The  conclusion  of  the  reign  of  Darius  Ilystaspes 
brings  tlie  Persian  history  down  to  the  end  of  the  7th 
pf^riod  of  .500  years  from  the  creation.  We  now,  there- 
fore, pause,  and  take  a  brief  view  of  the  other  nations  of 
the  world  during  the  same  period. 

K<iVPT  having  fitllon  under  the  dominion  of  the 
Bahvlonian  empire,  and  soon  after  under  that  of  Persia, 
^roin  this  time  held  the  rank  only  of  a  tributary  state. 
.Ml  the  couniiies  round  Palestine  were  in  the  same  cir 
suaistances. 


Orkeck. — It  has  been  already  mentioned,  that,  so  far 
9ack  as  884  B.  C.  while  Athalia  reigned  in  .ludah, 
Lycurgus  had  settl^^d  the  constitution  of  Lacediemon, 
As  a  monarchy,  with  great  powers  conferred  on  the 
aristocracy. 

Athens  was  then  governed  by  Archons,  a  kind  of 
hereditary  magistrates.  These  about  7.")4  B.  C.  while 
Jotham,  son  of  Uzziah,  was  king  of  Judah,  about  the 
time  of  the  building  of  the  city  of  Rome,  were  ex- 
changed for  elective  Archons,  who  enjoyed  this  office 
only  10  years.  After  about  60  years'  experience  of  this 
mode  of  government,  a  further  change  was  made,  and 
the  government  placed  in  the  hands  of  nine  Archons, 
who  were  elected  annually. 

But  although  the  legislative  "authority  was  nominally 
in  the  hands  of  the  people,  the  executive  was  in  th© 
hands  of  the  nobles.  This  gave  rise  to  continual  con- 
tests between  ruling  families.  Some  remedy  was 
required,  and  Diaco  was  called  to  form  a  code  of  laws, 
621  B.  C.  Ilis  laws  were  so  absurdly  severe  and  .san- 
guinary, that  they  could  not  ba  executed.     A  furthey 


time  of  confualon  ensued,  when  Solon  whs  invited  to 
rofoi'm  the  constitution.  He  executed  his  tasii  with 
great  success,  und  consti'ucted  a  code  of"  laws,  which 
foriTis  tlie  basis  of  the  laws  now  existing  in  most  of  the 
kingdoms  of  Europe.  Th?  Romans  founded  their  laws 
upon  those  of  Snl()n  ;  and.  through  the  Romans,  they 
h:ive  been  diiFnst'd  over  the  civilized  world.  Silon 
flourished  594  B.  C.  when  Zedekiah  was  kingof  Judah, 
tributary  to  Nebuchadnezzar,  and  ab6ut  the  time  of  the 
birlfi  of  Cyrus,  afterwards  king  of  Persia. 

Ths  constitution  of  Sparta  was  higi)ly  aristocratical  : 
that  of  Athens  was  coiitinnally  becoming  more  demo- 
cratic'il.  li)  nearly  all  the  'rreek  republics,  there  was 
a  perpetual  struggle  betweet)  the  nobles  and  the  p^^ople, 
liie  former  looking  to  Lacedi^mon  as  thi^'w  protector,  the 
latter  to  Athens.  Athens  itself  was  agitated  by  similar 
coutiicts  between  the  nobles  and  the  people.  In  the 
course  of  these  struggles,  Pisistratus,  a  popular  leader, 
8"ized  the  Acropolis,  and  reigned  over  the  city  as  a 
king,  for  ',ii)  years,  although  his  reign  was  twice  inter- 
rupted. He  was  succeeded  by  his  sons  Hipparchus  and 
Hippias;  but  they  becoming  tyrannical,  first  one  was 
killed,  and  then  the  other  was  forced  to  retire  from  the 
city.  He  fled  to  Darius  Hystaspes,  who  now  reigned 
in  Persia.  After  the  expulsion  of  Hippias,  the  old  dis- 
putes between  the  aristocracy  and  democracy  were 
renewed.  Isagoras  was  banislied,  and  applied  to  Sparta 
for  aid,  which  readily  gra.nted  it.  The  Athenians  were 
thus  threatened  with  a  war  with  Sparta,  and  applied  to 
Pei'sia  for  help;  but  they  received  a  haughty  reply, 
requiring  them  to  subject  themsolvi>s  to  FJarius.  In  llie 
mean  wliile,  Hippias  iiad  prevailed  on  the  Persian 
governor  of  Asia  Minor  t©  espouse  his  cause,  and  to 
insist  on  his  being  reinstated  in  the  govermnent  of 
Athens.  This  the  Athenians  peremptorily  refused  to 
comply  with,  and  thenceforward  regarded  tiiemseives  as 
at  war  with  Persia. 

Soon  after  this,  Darius  sent  lieralds  info  (Jreece,  de- 
manding earth  and  water,  as  tokens  of  snijjection  ; 
which  demand  was  indignantly  rejected  l)y  Sparta  and 
Athens.     While  mailers  were  in  this  precarious  stale 
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between  Persia  nnd  Greece,  the  Athenians  wr-re  led  to 
take  part  in  thut  expidition  into  Asia  Minor,  wiiicli  has 
been  already  noticrd,  in  whicii  Sardis  was  hurntd. 
Then  followed  the  invasion  of  Greece  by  Darius,  in 
which  his  army  was  defeated,  at  Marathon,  by  Miltiades, 
the  Athenian  general. 

Rome. — According  to  ancient  traditions,  whicli  are 
the  only  authority  extant  for  the  history  of  Rome,  at  its 
commenceniont,  Rome  was  founded,  D.  C.  757.  It  was 
for  the  two  first  centuries  of  its  existence,  a  monarchy, 
and  the  chief  occupation  of  its  kings  and  citizens,  was 
fishtintT,  and  jj^raduallv  subduiii";  the  neig-tibourini;  stalps, 
or  incorporating  them  into  their  body  politic  by  treaties. 
The  first  king  was 

Romulus,  the  founder  of  the  city,  who  reigned  30 
i'ears.  Having  collected  a  number  of  loose  persons 
iogethnr,  all  males,  he  procured  wives  for  them,  by 
inviting  the  neighijouring  tribe,  called  Sabines,  to  a 
religious  festival,  and  there  rii reeling  his  men  to  seize 
iipon  the  women.  This  created  a  war,  which  ended  in 
'he  two  nations  being  incorporated  in  one.  Having 
jubdued  several  of  the  other  tribes,  he  was  killed  by  his 
jenators,  H.  C.  717.  After  an  interregnum,  he  waa 
succeeded  by 

Numa  Pompilius,  who  was  of  a  pacific  disposition, 
md  gave  iiis  attention  cliiefly  to  the  internal  regulation 
)f  his  kingdom.     To  him  succeeded 

TullH.'i  Ho-stUius,  B.  C.  600,  who  reigned  32  years, 
while  Manar-seh  was  king  of  Judah.  In  his  reign  was 
the  celebrated  battle  between  the  Horatii  and  the 
Curiatii.  The  Albans  and  the  Romans  were  at  war  for 
superiority,  when  it  was  agreed  to  leave  the  matter  to 
the  event  of  a  battle,  to  be  fought  between  three  chosen 
men  on  each  siile.  Three  brothers,  on  each  side,  were 
chosen,  when  the  Roman  champions  proved  victorious. 
Tullus  Hostiiius  is  said  by  some  to  have  been  killed  by 
lightning,  with  his  whole  family  ;  bv  others,  he  is  said 
to  have  been  murdered  by  Ancus  Martins,  who  suc- 
ceeded him. 

Ancus  Martius  came  to  the  throne,  B.  C.  633,  during 
12 
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the  TP\<2n  of  Josiah  inJudah.  He  was  a  warlike  prince, 
and  subdued  the  Lutins,  and  several  other  neighbouring 
trihes.  He  died,  leaving  two  sons,  the  eldest  only 
fifteen  years  of  agp  ;  he  hft  them  to  the  care  of  Tarquin, 
the  son  of  a  merchant  of  Corinth.  Tarquin  took  advan. 
tage  of  the  youth  and  inexperience  of  his  pupils  to  obtain 
the  throne  for  himself. 

Tarquin  came  to  the  throne,  R.  C.  609,  about  the 
time  that  Josiah  was  killed  by  Pharaoh  Necho.  His 
reign  was  occupied  in  repelling  the  invasions  of  the 
neigb.bouring  states,  and  subduing  them.  Me  greatly 
strengthened  and  beautified  the  city,  and  constructed 
those  celebrated  aqueducts,  for  draining  and  cleansing 
it,  that  were  accounted  among  the  wonders  of  the  world. 
Tarquin  reigned  88  years,  and  was  assassinated  in  hig 
palace  by  the  sons  of  Ancus  iMartius,  whom  he  had 
originally  deprived  of  the  kingdom.  He  was  succeeded 
by 

Servius  TuJI/us,  his  son-in-law,  B.  C.  572,  dunng  the 
reign  of  Nebuchadnezzar,  king  of  Bahylon.  He 
"eigned  44  years.  He  was  a  politic  prince,  and,  with 
much  sagacity,  introduced  important  changes  into  the 
constitution.  Till  his  nign  all  Roman  citizens,  rich 
or  poor,  had  contributed  fqualiy  to  the  funds  of  the 
city.  Servius  proposed  to  ease  the  poor,  by  laying  the 
burden  chiefly  on  the  rich.  This  he  accomplished  by 
a  dexterous  distribution  of  the  people  into  classes  and 
centuries.  Servius  had  under  his  care  two  sons  of 
Tarquin,  the  former  king.  One  of  them,  Tarquin,  to 
whom  he  had  given  his  daughter  in  marriage,  formed  a 
conspiracy  to  obtain  the  throne,  in  which  he  was  at  first 
disappointed,  but  was  afterwards  successful.  Servius 
was  murdered,  it  is  said,  at  the  instigation  of  his  own 
daughter. 

Tarquin  II.  surnamed  the  Proud,  succeeded  him, 
B.  C.  529,  and  reigned  25  years.  He  proved  a  most 
despotic  and  cruel  tyrant.  At  length,  in  consequence 
of  an  outrage  conunittcd  by  him  upon  Lucretia,  a 
Roman  Lady,  he  was  deposed,  and  Rome  became,  from 
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that  time,  a  republic,  B.  C.  505.     This  was  in  the  reign 
of  Dahus  Hystdspes. 

Carthage  had  been  founded  by  the  Phoenicians,  on 
the  coast  of  Africa,  about  the  time  of  the  foundation 
of  the  city  of  Rome,  or  a  little  before  tliat  era.  Like  the 
people  from  whom  they  sprang,  the  Carthaginians  were  a 
maritime  people,  and  early  became  acquainted  with  the 
gold  mines  in  Spain,  fron*  which  their  city  acquirea 
great  wealth.  Little  is  known  of  their  ancient  history. 
It  appears  that  they  were  formidable  by  sea  in  the  time 
of  Cyrus  and  Cambyses,  kings  of  Persia.  In  the  year 
B.  C.  503,  which  was  during  the  reign  of  Darius 
Hystaspes,  they  entered  into  treaty  with  the  Romans. 
The  treaty  mlated  chiefly  to  matters  of  navigation  and 
commerce  ;  but  from  it,  we  learn,  that  the  whole  island 
of  Sardinia,  and  part  of  Sicily  were  then  subject  to 
Carthiige,  and  tliat  a  spirit  of  jealousy  had  already 
begun  to  manifest  itself  between  the  two  republics. 
Till  this  time,  the  Carthaginians  had  puid  tribute  to  the 
original  African  tribes  for  the  ground  on  which  their 
city  stood.  They  now  attempted  to  free  thems'^lves 
from  this  tribute  ;  but,  notwithstanding  their  power, 
they  did  not  succ<^ed.  They  were  oblig^'d  to  conclude 
a  peace,  one  of  the  articles  of  which  was,  that  the 
tribute  should  be  continued. 


EIGHTH  ERA. 

Ezra. 
A.  M.  3500.— B.  C.  500. 


'. '.is  pra  finds  tliP  whole  wpstern  part  of  Asia,  from 
."y/  Indus  to  the  shores  of  the  Archipc  lago,  and  also 
EgyP^»   uuder  ihe  dominion   of  the  kings  of  Persia. 


Profane  history  lias  now  bpgun  to  assume  a  prrrise  an<5 
authentic  fbnn  ;  anfl  many  i!  iciiinents  ore  still  oxtant_ 
besiij.  s  the  Sacn  d  Seriptiirf  s,  which  shed  a  clnar  an(/ 
steady  ii"ht  on  tlie  affairs  of  men  at  this  era. 


JuDEA  was  now  a  tributmy  kingdoin,  the  histnrv  of 
which  is  involved  in  that  of  Persia,  and  tlie  monarchies 
which  succeeded  the  Persian.  We,  therefore,  com- 
nience  this  period  with 


Persia. — At  the  conclusion  of  the  former  era.  B-  C 
500,  Uarius  Hystasp'^s  was  on  the  tlirone  of  Persia, 
and  we  noticed  his  liistory  till  his  preparation  for  a 
s'^cond  invasion  of  Greece,  which,  however,  he  did  not 
live  to  accomplish.     He  died,  leaving 


Xerxes,  his  son,  as  his  successor.  The  first  care  of 
Xerxes  was  to  prosecute  the  invasion  of  Gre^oe,  foi 
whicli  prpparalions  were  made  by  his  fatlier.  To  pre. 
vent  the  Greeks  from  receiving  assistance  from  tlieii 
colonies  in  the  west,  he  entered  into  a  treaty  with  the 
Carthaginians,  by  which  they  undertook  to  attack  the 
Greek  settlements  in  Sicily.  He  then  proceeded  with 
his  army  to  Greece.  He  took  the  same  route  which 
Darius  had  taken  on  his  invasion  of  Scythia,  crossing 
the  Hellespont,  as  he  did,  by  a  bridge  of  boats  into 
Thrace,  and  passing  along  the  head  of  the  Archipeliigo 
through  the  southern  part  of  Macedonia.  He  tJien 
turned  southward  towards  Attica,  but  was  witlistood  at 
the  straits  of  Thermopylse,  (a  narrow  pass  in  the 
southern  part  of  Thessaly,  between  the  mountains  and 
the  sea,)  by  Leonidas,  with  809  Spartans,  and  as  many 
other  Greeks  as  made  up  the  whole  numb'^r  to  4000. 
This  little  company,  aided  by  the  nature  of  the  ground, 
arreste<l  the  pro'^ress  of  the  whole  Persian  army  for 
two  da\s.  till  a  Greek  betrayed  it,  by  leading  a  Persiftn 
detachment  across  the  mountains.  The  Grcf^ks  seeing 
themselves  menacod    with   an   attack   on    their    rear, 
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retfrfd.  with  the  exception  of  Lf^nniflas,  anH  the  remains 
of  Ills  3()i>  Spirt;in5;,  who  krpi  their  frrovitifl  till  they 
wereovtrpowpred  and  cut  t:->  pirces.  TIip  Persian  army 
then  proceeded  s')uth\vard  to  Alliens.  The  Athoniufis 
rolired  to  their  ships,  and  phiced  their  wives  and  chil- 
dren, for  protection,  in  cities  on  the  opposite  side  of  the 
Peloponnesus.  Meanwhile  the  Persian  and  Greek 
fleets  were  assembled  near  to  ou"  another.  The  Persian 
occupied  the  Athenian  port  of  Phalerus,  and  the  Greek 
fleet  under  the  command  of  Themistocles,  the  neigh- 
bouring  straits  of  Salamis.  There  the  Persians  deter- 
mined  to  attack  them  ;  but  the  narrowness  of  the  straits 
rendering  it  isiipossible  for  their  huge  armament  to  act 
in  concert,  the  Greeks  contrived  to  throw  it  into  con- 
fuidon,  and  utterly  d.-strovf  d  it.  The  shattered  remains 
of  this  fleet  retired  to  the  ojiposite  shore  of  Asia. 

Xerxes,  seeing  his  fleet  destroyed,  and  fearing  that 
the  Greeks  would  sail  for  the  Hellespont,  and  interrupt 
his  return  to  Asia,  fled  thither  ;  and  finding  his  bridge 
of  boats  broken  by  storms,  was  under  the  necessity  of 
crossing  the  strait  in  a  small  fishing  boat. 

While  Xerxes  was  suftering  these  disasters  in  Greece 
his  confederates  in  the  west  were  equally  unsuccessful. 
Hamilcar,  the  Carthaginian  general,  was  surprised  and- 
slain  in  his  camp  by  Gelo,  the  Sicilian  king,  and  his  fleet 
and  army  totally  destroyed. 

After  the  departure  of  Xerxes  for  Greece,  Mardonius 
retired  with  the  army  to  Thessaly,  and  then  returning 
next  year,  and  finding  the  Athenians  still  determined 
not  to  submit,  burned  whatever  remained  of  the  city 
and  committed  all  manner  of  excesses.  But  the 
Greeks  of  the  Peloponnesus  had  collected  an  army,  and 
were  marching  towards  the  Isthmus  of  Corinth,  by 
■which  they  threatened  his  communication  with  Thrace 
and  Asia,  and  he  retired  to  Bceotia.  There  the  (ireek 
army,  commanded  by  Pausanias,  king  of  Laceda;mon, 
and  Aristides,  the  Athenian  general,  followed  him,  and 
came  up  with  him  n<^ar  the  city  of  Platjea  ;  where  the 
Persian  army  was  totally  routed,  and  cut  to  pieces,  with 
the  exception  of  40,000  men,  whom  Artabazus,  a 
Persian  general,  foreseeing  how  the  battle  was  likely  to 
12* 
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Issue,  withdrew  early  from  the  field,  and  brought  to 
By/.p.ntiuni,  where  they  re-crossed  the  Hellesponl  into 
Ayi;i. 

On  the  Scime  day  with  the  battle  of  Plattea,  tlie  com- 
bined Greek  fleet  attacked  and  destroyed  thp  'Persian 
fl'^et  at  Mycale,  a  promontory  on  the  coast  of  Asia, 
The  Persian  ships  were  drawn  up  on  the  shore,  sur- 
rounded  by  a  rampart,  and  defended  by  a  land  army  : 
but  the  Greeks  forced  the  rampart,  and  burned  tho 
siiips.  Thus  ended  the  celebrated  expedition  of  Xerxea 
against  Greece  ;  and  in  consequence  of  those  victories, 
the  Greeks  were  delivered  from  any  further  ujvasiona 
from  Persia,  or  the  east. 

Xerxes,  on  the  defeat  of  his  armies,  retired  from 
Asia,  and  took  refuge  in  Susa,  the  Persian  capital. 
■'i'hrre  he  gave  himself  up  tn  the  greatest  licentiousness. 
In  llie  mennwhile,  tiie  Greeks  were  prosecuting  the  war 
against  him  with  vigour  and  success,  and  d(  priving  him 
of  his  possessions.  Cimon,  the  Athenian  commander, 
in  one  (hy  drstroyf-d  a  fleet,  said  to'  bo  equal  to  that 
which  h;id  been  destroyed  at  Salainis,  and  defeated  an 
army  equal  to  tiiat  which  was  defeated  at  Plutsea.  At 
lirigth  Artabanes,  the  eaplain  of  his  guard,  formed 
•  H  conspiracy  against  him,  and  put  iiim  to  death. 
B.  C    4Bo. 

Artaxerxes,  surnamed  Longimanus,  wlso  is  behoved 
•o  have  been  the  Ahasuerus  ot  the  Book  of  Esther,  sue- 
C(  edid  him.  He  secured  himself  on  the  throne  by  putting 
to  death  Artabanes,  and  defeating  his  parlizans.  He 
thin  celebrated  a  grr-at  feast,  on  which  occasion  it  wa«, 
tliat  Vashti,  the  queen,  was  repudiated  ;  and  Esther,  a 
Jewess,  made  queen  in  her  stead.  Towards  the  bcgio- 
ning  of  his  reign,  the  Egyptians  revolted  from  him, 
h 'ing  aided  by  a  fleet  and  armv  of  Athenians. 
Artaxerxes  sent  an  aririy  against  it  ;  but  it  was  defeated 
with  gre-U  slaughter,  and  the  remnant  of  it  shut  up  and 
besiegi  d  in  Memphis.  Artaxerxes  sent  another  ar)ny 
to  rais'>  the  siege,  in  which  he  succeeded,  ha\ing  de- 
foaTed  the  rnvolters. 

In  the  r7fh  y(^ar  of  Artaxf^rxes  and  4-')^'  B.  C.  Ezra, 
ihe  Jcwisli  pi'ieat  and  prophet,  now  in  captivity,  obtaiiied, 


probably  through  the  interposition  of  Esther,  an  ample 
commission  to  return  to  Jerusalem,  with  as  many  Jews  as 
chose  to  accompany  him.  Ezra  immediately  addressed 
himself  to  tiie  work  of  bringing  into  order  the  little 
community  over  which  he  presided.  He  revived  the  ritea 
and  ceremonies  of  the  Jewish  church,  according  to  the 
prescribed  order ;  he  settled  and  arranged  the  canon  ot 
Scripture,  and  transcribed  the  Old  Testament  from  the 
old  Hebrew  character,  which  had  fallen  into  disuse,  into 
the  present  Hebrew,  or  Chaldee  character.  This  did 
Tiot  change  in  any  respect  the  words  of  Revelation.  It 
was  not  a  greater  alteration  than  writing  or  printing  the 
Bible  in  the  present  Roman  character  instead  of  the 
black  letter,  which  was  in  use  v/hen  our  present  trans- 
lation was  made.  He  also  arranged,  or  as  some  think, 
established  the  synagogue  service.  Whilst  Ezra  was 
engaged  in  these  important  works,  Nehemiah  was 
serving  as  cup-bearer  to  Artaxerxes ;  and  intelligence 
having  reached  him,  that  the  walls  and  gates  of 
Jerusalem  were  still  in  ruins,  he  was  deeply  atlected, 
and  procured,  probably  through  the  influence  of  Esther 
also,  liberty  to  repair  to  Jerusalem  and  to  do  what 
ever  was  necessary  for  completing  the  defences  of  tho 
city.  He  arrived  about  eleven  years  after  Ezra 
Having  made  considerable  progress  in  restoring  the 
city  and  polity  of  thn  Jews,  he  returned  at  tho 
appointed  time  to  Persia ;  but  almost  immediately 
came  back  to  Jerusalem  a  second  time,  when  he  foimd 
that  abuses  had  again  begun  to  appear.  The  sabbath 
was  openly  violated,  and  many  of  the  leaders  of  the  peo- 
ple had  married  heathen  wives:  and  he  set  himself,  with 
renewed  vigour,  to  correct  these  abuses.  While  these 
important  operations  were  in  progress  at  Jerusalem, 
under  the  direction  of  Ezra  and  JNIehemiah,  the  cele- 
brated  Peieponnesian  war  commenced  between  the 
Spartans  and  Athenians.  Artaxerxes,  although  he  was 
solicited  by  both  parties  for  aid,  seems  to  have  declined 
taking  eitlier  side.  He  sent  an  ambassador  to  Sparta  ; 
but  before  his  return,  Axtaxerxes  himself  had  died, 
B.  C.  424.  On  his  death,  his  succession  to  the  kingdom 
urae  contested.     Xerses,  his  son,  mounted  the  throne,  biM 
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reigned  only  forty-five  daj'-s,  being  murdered  by  hAr 
Drother  Sogdianus.  Sogdianus  attemptod  to  g8> 
another  of  liis  brothers  into  his  power,  whose  name  was 
Ochus,  whom  his  father  had  made  governor  of  Hyrcania  : 
but  Ochus  suspecting  his  brother's  intention,  raised  an 
army,  came  against  him,  defeated  and  slew  him, 
niter  he  liad  reigned  only  six  months  and  fifteen  days, 
Tims  he  established  himself  on  the  throne,  and  took 
tlie  name  of  Darius.  lie  is  that  prince  whom  historians 
call 

Dar'nis  IVothus. — In  his  reign,  Kgypt  revolted  from 
Persia,  and  successfully  defended  itself  during  the  life 
of  Darius  and  the  lives  of  some  of  his  successors.  In 
his  reign  also  the  temple  of  Samaria  was  built  to  rival 
*.hat  at  Jerusalem,  which  increased  the  enmity  between 
':he  two  nations.  Darius  Nothus  sent  his  son  Cyrus  as 
governor  to  Asia  Minor,  and  lie  gave  such  assistance  to 
ihe  Lacedaemonians  in  their  war  with  Athens,  as  enabled 
:hem  to  defeat  the  Athenian  fieet,  and  to  put  an  end  to 
the  war.  Darius  Nothus  died  about  the  time  of  the 
conclusion  of  the  Peloponnesian  war,  B.  C.  4i).5. 

Arlaxerxes,  surnamed  by  the  Greeks,  Mnemon,  suc- 
ceeded him  ;  but  Cyrus,  his  brother,  who  commanded 
in  Asia  Minor,  instignated  by  an  ambitious  and  unprin. 
eipled  mother,  laid  a  plot  to  wrest  the  empire  from  him. 
The  plot  was  discovered,  but  by  the  influence  of  his 
mother,  he  was  pardoned,  and  sent  back  to  his  govern, 
fnent.  But  here  again  he  employed  the  opportunity 
which  he  enjoyed  of  having  intercourse  with  the 
Greeks,  to  tbrm  another  conspiracy  against  his  brother. 
He  hired  a  mercenary  Greek  army,  and  with  it,  ajid 
such  other  troops  as  he  could  raise  in  Asia,  he  marched 
against  Artaxerxes.  The  two  brothers  met  with  their 
armies,  at  ('unaxa,  in  the  province  of  Babylon,  where 
Cyrus  was  defeated  and  slain.  The  Geeek  troops  had 
remained  unbroken,  and  now  had  no  resource  but  to 
attempt  a  reireal  to  their  own  country,  in  the  face  of  a 
victorious  enemy.  Their  general,  Clearchus,  fell  by 
treachery  into  the  hands  of  the  Persians,  and  was 
filain :  and  the  command  devolved  on  the  celebrated 
Xeuophon,  whose  history  of  the  retreat  of  the  lU^UUO 


£41 

Greeks  to  the  shores  of  the  Kuxin*^,  and  thence  to 
Gi'pf  ce,  is  one  of  the  most  instructive  and  iiiieresting 
military  historif^s  extant. 

A  new  war  breaking  out  v/ith  Sparta,  which  since  the 
conchision  of  the  PlI  iponm  s  an  war,  had  ruled  Greece 
with  a  roa  of  iron,  the  Spartans  invaded  Asia  Minor, 
and  the  Persian  forces  being  unable  to  arrest  iheii 
progress,  Conon,  an  Athenian  exile,  advised  ArtaxerxeS 
to  place  a  fleet  at  his  dispos:il.  This  advice  was 
adoptt>d,  and  Conon,  having  organized  a  powerful  con- 
spiracy against  the  Sparians,  catne  up  with  their  fleef 
at  Cnidus,  and  totally  delbat'  d  it.  He  then  obtained 
liberty  to  repair  to  Athens,  and  restore  the  fortificationij 
c/  the  city,  wiiich  soon  became  as  formidable  as  ever 
'i'he  Spartans  were  thus  reduced  to  the  necessity  of 
making  peace  with  the  Persians. 

The  latter  years  of  the  life  of  Artaxerxes  were  em- 
bittered  by  dissensions  in  his  own  family.  He  died  in 
the  94th  year  of  his  age,  and  the  46th  of  his  reign, 
B.  C.  359.     On  his  death, 

Ochus,  his  son  succeeded  hiro,  having  cleared  his 
way  to  the  throne  by  the  murder  of  those  of  his 
brothers  who  rivalled  him  in  the  succession.  These 
murders  he  soon  followed  up  by  an  indiscriminate 
massacre  of  all  the  royal  family,  without  distinction  of 
sex,  age,  or  character.  On  his  accession,  the  western 
provinces  revolted,  but  returned  to  their  allegiance. 
Egypt  had  never  been  thoroughly  subdued  since  the 
last  revolt.  Nectanebus  was  now  king  of  that  country. 
Ochus  marching  into  J-igypt,  lost  a  large  proportion  of 
his  army  in  the  quicksands  of  Lake  Sorbonis.  He, 
however,  succeeded  in  driving  Nectanebus  out  of  the 
kingdom.  Nectanebus  was  the  last  native  king  of 
Egypt ;  that  fine  country  having,  from  that  dpy  till  the 
present,  been  under  the  dominion  of  foreigners.  But 
while  Ochus  was  in  the  midst  of  liis  success,  he  was 
laying  the  foundation  for  his  own  destruction.  He  had 
a  favourite  servant  named  Bagoas,  an  Egyptian,  who 
accompanied  him  ;  and  Oclms,  not  satisfied  with  sub- 
duing Egypt,  insulted  its  religion,  killed  the  sacred  bull. 
a«d  gave  his  flesh  to  his  attendants.     Bagoas  determineiJ 
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lo  Tevenije  this  insult,  and  at  lengtli  succeeded  in  poi. 
soning  Ochus. 

Arses,  the  youngest  of  the  king's  sons,  was  raised  to 
the  throne  by  Bagoas  ;  but  not  finding  tiim  sufficiently 
compliant,  Bagoas  poi«oned  him  slso,  B.  C.  338.  lie 
then  brought  forward  a  descendant  of  Darius  Nothus, 
named  Cod.imannus,  and  placed  him  on  the  throne. 
Codomannus  took  the  name  of 

Darius  Codomannus. — Fearing  that  he  might  be 
treated  by  Bagoas,  as  Ochus  and  Arses  had  been,  he 
put  Bagoas  to  death,  and  thus  secured  himself  on  the 
throne.  But  the  Persian  empire  was  now  hastening  to 
its  ruin.  The  affiiirs  of  Greece  had  by  this  time_  fallen 
under  the  undisputed  direction  of  the  king  of  .Macedon, 
and  Alexander,  the  son  of  Philip,  had  combined  tlie 
whole  strength  of  its  various  tribes,  in  a  long  threatene<5 
enterprise  against  that  great,  but  ill  compacted  em])ire. 
The  events  that  led  to  the  downfall  and  death  of  Darius, 
belong  raliicr  to  the  history  of  Greece  than  of  Persia. 
We  merely  mention  here,  that  Alexander  passed  ove.; 
to  Asia  at  the  head  o^  the  Greek  army,  and  defeated 
the  forces  of  the  Persians  in  several  battles,  the  last  of 
which  was  near  Arbela.  Darius,  after  this  defeat,  fled 
to  pjcbatana,  the  capital  of  Media.  On  Alexander's 
approach,  he  retired  to  Bactria,  and  was  there  murdered 
by  Bessus,  the  govenor  of  that  province.  Thus  fell 
Darius  Codoiuannus,  and  with  him  the  Persian  empire, 
B.  C.  330,  after  it  had  existed,  from  the  taking  of  Baby. 
Ion,  '209  years. 

We  shall  here  pause,  as  v/e  did  at  the  reign  of 
Hezekiah,  and  bring  down  the  iiistoy  of  the  other 
nations  lo  the  lime  of  Alexander;  when  the  whole 
political  aspect  of  the  world  uiiderwent  a  mighty  revo- 
lution. 


GRF.KrE. — Tt  has  already  been  noticed,  under  the 
History  of  Persia,  that  Xerxes  succeeding  Darius,  at 
templed  to  carry  into  eifect  his  father's  schemes  o( 
revenge,  and  invaiied  Greece  with  an  inunense  anuaiaen 
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which  was  totally  Hrstrovfl  in  th?  difTf^rpnt  battle's  of 
Salarnis,  Plutiea,  niid  l\lycali\  After  tliese  viciori^^s, 
the  Grerks  continued  still  to  carry  on  the  war  with 
Persia,  clii  fly  by  descents  on  thiir  coasts,  till  p.  ace 
was  concluded,  in  the  reign  of  Artaxerxes,  the  son  of 
Xerxes. 

The  Spartans  were  at  this  time,  tlie  acknowledofd 
leaders  of  the  Greek  confederacy,  but  their  king.  Pan-' 
sanias,  carrying  himself  proudly  and  contemptuously  to 
the  allies,  they  put  j;hemselves  under  the  patronage  of 
Athens,  p'rom  this  time  the  Athenians  hehi  the 
decided  ascendancy  at  sea,  and  over  those  (im^x  states 
and  colonies  which  were  approached  by  sea,  .At  first, 
they  used  their  influence  with  equity  and  moderation  ; 
but  gradually  feeling  their  strength,  they  became  more 
haughty  in  their  conduct,  and  more  dictatorial  in  ex- 
acting the  service  of  their  allies.  The  result  was, 
that  the  allies  of  the  Athenians  eventually  became 
subjects,  from  whom  the  Athenians  regularly  exacted 
tribute:  i)Ut  they  were  impatient  subjects,  and  ready 
to  avail  themselves  of  any  opportunity  to  emancipate 
themselves. 

Tlie  Spartans  eyed  the  growing  power  of  Athena 
with  jealousy,  and  were  prepared  to  embrace  the  first 
plausible  occasion  of  going  to  war  with  it.  Such  an 
occasion  was  not  long  wanting.  The  government  of 
Atiiens  was  yearly  b(^coming  more  democratical,  and 
the  management  of  the  aliliirs  of  the  state  falling  under 
the  influence  of  demagogues  ;  these,  to  obtain  influence, 
or  retain  it,  were  under  the  necessity  of  proposing 
popular  measures.  Cimon,  the  son  of  the  celebrated 
Milliades,  himself  a  great  military  leader,  attained  to 
the  chief  influence  in  Athens;  and  being  a  man  of 
inmicnse  property,  he  secured  his  popularity  by  spend- 
ing it  freely  among  the  people.  Others,  who  followed 
him,  had  not  the  same  means  of  bribing  them ;  but 
they,  to  supply  this  defect,  proposed  to  the  people  to 
take  for  themselves,  the  same  indulgences  out  of  the 
public  treasury.  They  voted  to  themselves  money  foi 
attending  on  the  great  councils  of  the  nation.  This 
naturally  threw  the  powv^r  over  publie  atiairs  into  tha 
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frauds  of  the  most  worihlpss  of  the  people,  whose  ea 
was  always  open  to  whatever  proposals  their  oratora 
might  make,  for  the  purpose  of  pamp'^ring  their  idle- 
ness, or  feeding  their  vanity  ;  and  that  orator,  who 
flattered  them  most,  was  sure  to  be  the  most  popular, 
and  to  have  most  power.  In  these  circumstances, 
nothing  could  exceed  the  folly,  or  the  flagitiousness  of 
many  of  the  measures  adopted  by  the  Athenians.  Thus 
corrupted,  they  became  idle  and  dissolute  ;  and  were 
under  the  necessity  of  supporting  tl^emselves  by  exac 
lions  made  on  other  states.  This  roused  the  impatience 
and  enmity  of  their  allies;  and  the  Lacedaemonians,  on 
the  watch  for  an  excuse  to  attack  thom,  soon  found  one 
in  the  discontent  of  the  Athenian  subjects. 

These  were  the  circumstances  that  led  to  the  cele- 
brate-^ '^^''^oonnesian  war,  which,  for  nearly  thirty 
years,  ragea  i..  'JJreece,  with  an  animosity,  a  reckless 
barbarity,  and  regardlessness  of  public  faith,  scarcely 
lO  be  paralleled  in  the  history  of  any  other  country. 
On  the  one  side  were  ranged  all  the  states  of  Pelopon- 
nesus, except  Argos  and  Achaia,  which  were  neutral  ; 
and  all  the  states  of  northern  Greece,  except  Thessaly 
and  Acarnania.  On  the  other,  the  Athenians  had  with 
Ihem  the  islands  and  maritime  towns.  At  the  head  of 
the  Peloponnesian  party,  was  Lacedtemon,  which  was 
one  of  the  most  oligarchical  states  in  Greece  ;  yet.  such 
had  been  the  oppressive  conduct  of  republican  Athens 
to  all  those  states  that  were  under  its  power,  that  the 
Lacedaemonians  were  enabled  to  represent  the  war  as 
one  waged  by  them  for  the  liberties  of  Greece.  The 
war  was  carried  on,  at  first,  by  inroads  of  the  Pelopon- 
nesians  into  Attica,  which  the  Athenians,  unable  to 
resist,  retaliated,  by  descents  on  the  coast  of  Pelopon- 
tiesus.  Pericles,  an  able  statesman  and  general,  was  at 
(he  head  of  the  Athenian  affairs  at  the  coinmencement 
of  the  war  ;  but,  in  the  second  year  of  it,  he  died,  and 
then  the  government  fell  into  the  hands  of  men  of  an 
inferior  descriptiot  .  This  war  between  the  great 
patron  of  oligarchy  on  the  one  side,  and  of  democracy 
on  the  other,  kindled  strife  and  civil  war  in  many  of 
tiuise  state*  of  Greece,  in  wiiich  the  parties  were  neaiiy 
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baJancpd.  The  oligarchial  partips  mancBUvrod  to  bring 
thoir  states  into  CDiinexioii  vvith  Lacedtenion,  tliat  they 
niiglit  govern  through  means  of  their  influence  ;  and 
the  democratic  parties  wished,  for  a  similar  reason,  to 
be  connected  with  Athens.  In  some  of  these  civil 
contests,  particularly  in  that  which  took  place  in 
Corcyra,  the  scenes  of  treachery  and  cold  deliberate 
cruelty  were  hideous  beyond  description. 

Several  times,  when  one  of  the  parties  was  reduced 
to  straits,  overtures  of  peace  were  made,  but  rejected 
by  the  opposite  party  ;  till,  in  the  tenth  year  of  the  war, 
a  temporary  peace  was  concluded.  It  was,  however, 
only  a  breathing  time  ;  and  the  struggle  soon  recom- 
menced. At  this  time,  the  alfairs  of  Athens  were  con- 
siderably under  the  influence  of  a  young  man,  one  of 
the  most  remarkable  characters  of  Grecian  History — 
Alcibiades.  He  was  of  noble  birth,  of  great  wealth, 
great  talents,  most  accomplished  address  ;  but  artful, 
umbitious,  profligate,  and  utterly  destitute  of  principle. 
He  was  a  pupil  of  the  celebrated  piiilosopher,  Socrates, 
"A  ho  flourished  at  this  time.  Alcibiades,  impatient  of 
the  narrow  sphere  of  warfare  in  which  the  Athenians 
were  engaged,  prevailed  on  them  to  attempt  a  foreign 
oonquest  in  Sicily,  holding  out  to  them  many  plausible 
reasons  for  the  enterprise.  He  was  put  in  chief  com- 
mand ;  but  the  people  were  jealous  of  him.  He  haQ 
nneniies  at  home,  who  plotted  against  him  in  his 
absence.  One  result  was,  that  he  was  removed  from 
the  head  of  the  armament,  and  forced  into  exile  ;  I  lie 
next  result  was,  that  the  expedition  totally  failed,  ana 
its  failure  involved  the  ruin  of  the  Athenian  fleet  and 
army.  The  Athenians  made  powerful  eflbrts  for  the 
maintenance  of  their  influer.ce  and  their  liberty,  and 
might  probably  have  succeeded  in  recovering  their 
prosperity,  had  not  the  commander  of  their  fleet  per- 
mitted  himself  to  be  surprised  in  the  harbour  of /Egos- 
poiamos,  in  the  Hellespont,  by  the  Laceihemonian  fleet, 
under  Lysanrler  ;  when  the  Athenian  fleet  was  totally 
destroyed.  This  sealed  the  iiue  of  Alliens.  The 
Greek  fleet  sailed  to  the  unhappy  city,  l>lockaded  iu 
ami  at  length*  couipelied  the  AtkeniauK  to  surrendex. 
13 
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Th^y  then  proceeded  to  demolish  the  wails,  which 
operation  was  conducted  to  the  sound  of  musical  iiistru- 
ments — ay  if  celebsating  the  recovery  of  the  liberties 
of  Greece.  They  also  changed  the  consthution,  and, 
instead  of  a  republic,  put  it  under  the  command  of  thirty 
of  the  aristocracy  ;  who  are  usually  known  by  the 
designation  of  the  thirty  tyrants.  These  thirty  oli- 
;^archists  soon  abused  their  power  so  much,  that  they 
forced  into  exile  a  large  proportion  of  the  influential 
citizens  ;  and  the  people  submitting  with  reluctance  tC' 
their  oppressors,  the  exiles  under  Thrasybulus,  secret)} 
assembled,  obtained  possession  first  of  the  port,  an( 
afterwards  the  city,  and  proclaimed  anew  the  demo 
cratical  constitution,  B.  C.  401.  In  the  following  year 
Conon  obtained  a  fleet  from  Artaxerxes  Mnemon,  thi 
Persian  monarch,  with  which  he  defeated  the  Lace 
da^monian  fleet ;  and,  afterwards  sailing  for  Athens,  Iv 
rebuilt  the  walls,  and  thus  raised  Athens  to  nearly  it 
former  greatness.  It  was  at  this  tim.e  that  the  Greel 
mercenaries  engaged  themselves  in  the  service  of  Gyrus, 
the  brother  of  Artaxerxes,  to  dethrone  that  monarch 
in  which  expedition  Cyrus  was  killed,  and  the  Greeks 
under  Xenophon,  performed  their  celebrated  retreat 
Meanwhile,  the  contests  between  the  oligarchies  an(* 
the  democracies  of  the  Greek  states  wore  proceedinj^ 
with  their  usual  violence.  In  the  midst  of  one  of  thesis 
struggles  in  Thebes,  tv/o  men.  of  singular  talents  attained 
to  the  chief  inifuence  ;  placed  their  city,  for  a  time, 
at  the  head  of  the  affairs  of  Greece  ;  and  permanently 
changed  the  relative  position  of  its  different  parties. 
These  were  Epaminondas,  and  Pelopidas.  The  demo- 
cratic party  being  predominant  in  Thebes,  a  war  broke 
out  between  them  and  Lacedfemon,  in  wfiich  Epami- 
nondas, by  a  change  in  the  usual  mode  of  conducting 
battles,  totally  defeated  the  Spartan  army  with  interior 
force.  This  first  of  those  battles,  which  broke  tho 
power  of  Sparta,  was  fought  at  Leuctra,  B.  C.  371. 
Epaminonifias  afterwards  invadc-d  the  Laconian  territory, 
ravaged  the  country,  and  built  a  city  in  the  neighbour. 
hood  of  Sparta,  which  he  called  Messini,  and  gave  it  to 
the  Messenians,  whom  the  Spartans  had  kept  for  severaJ 
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dentfiries  In  the  mast  rigorou!5  bnndnge.  This  proved 
an  efFjctUiil  curb  on  the  power  and  prosp-^rity  ot  Laoe- 
dsemon.  The  war  still  c  >i)linui(ig,  Kp.niiDondub  ag-am 
entereri  the  Peloponii'sus,  and  again  dofeiittu  Uip 
Lacedaemonians,  near  Mantinea,  B.  C.  :^61.  Thus  the 
Spartans  were  deprived  of"  that  prepond-rating  influ- 
ence, wiiich  they  had  exortpd  over  the  alfairs  of  (Jr  ece, 
for  nearly  500  years  ;  hut  Epaminondas  was  himself 
killed  at  that  battle;  and,  with  him,  vanished  the  power 
of  Thebes. 

Meanwhile,  Macedon,  hitherto  scarcely  known  in 
Grecian  history,  was  rising  to  power  and  eminence. 
Philip  came  to  the  throne,  B.  C.  360.  The  situation 
of  parties  in  Grei  ce  furnished  him  vvith  a  favourable 
opportunity  of  interfering  with  its  alfairs.  By  a  series 
of  able  rnanfKUvres,  partly  military,  and  partly  diplo- 
niatical,  he  gradually  extended  his  inlluence,  t<ill  he  was 
elected  general  of  the  combined  Greek  army.  It  was 
to  resist  his  growing  influence,  that  the  celebrated 
Demosthenes  e.verted  his  unexampled  eloquence.  Al 
length  Athens  and  Macedon  came  into  direct  conflicl 
with  one  another  ;  and  the  result  was,  that  the  Aihenian 
army  was  defeated  at  Chjtronea.  This  battle,  which 
annihilated  for  ever  the  independence  of  the  Greek 
states,  was  fought,  B.  C.  33S. 

Philip  was  now  the  first  potentate  of  Greece,  and 
began  almost  immediately  to  make  preparations  for  in- 
vading Persia  with  the  united  Greek  army.  But,  in  the 
midst  of  his  preparations,  he  was  assassinated  by  a  young 
Macedonian  of  rank,  leaving  his  crown  and  his  enter- 
prise  to  his  son  Alexander. 

On  Alexander^ s  coming  to  the  throne,  his  first  care 
was  to  establish  his  authority  in  Greece.  Some 
symptoms  of  resistance  to  him  were  manifested  in 
Athens  and  Thebes ;  but  he  suddenly  appeared  in  tha 
heart  of  Greece  with  an  army,  and  cruslied  all  opposi- 
tion. Thebes  held  out  against  him;  but  a  skirmish 
taking  place  between  his  troops  and  the  Thebans, 
before  the  walls  of  the  city,  which  brought  on  a  geu'^ral 
engagement,  the  Thebans  were  defeated  and  fled.  Tiie 
troops  of  Alexander  foUowiug  closely,  entered  llie  citj) 
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witliiii  tlie  city  without  any  control,  and  many  of  them 
bi  ionging  to  cities  over  vvhich  the  Thobans  had  do- 
niiaeen.d  with  the  utmost  pride  and  insolence,  b,  gan 
an  ".ndiscriminate  massacre,  and  ultimatt-ly  levelled  the 
city  to  the  ground — murdering,  or  making  slaves  of  all 
ihfe  inhabitants.  This  execution  struck  terror  into  the 
rest  of  Greece  ;  and  enabled  Alexander  to  carry  for- 
Vvard  bis  scheme  of  the  invasion  of  Persia,  without  in- 
terruption. 

Alexander  then  crossed  the  Hellespont,  B.  C.  834, 
into  Asia  Minor.  Th-^re  he  was  mot  by  the  Persian 
troops,  whom  he  defeated  at  the  passage  of  the  Grani- 
cus  ;  and  thus  cleared  his  way  to  the  possession  of  the 
whole  of  Asia  Minor.  After  arranging  the  affairs  of 
Asia  Minor,  he  proceeded  towards  Syria,  and  crossing 
Mount  Taurus,  encountered  the  Persian  army,  under 
Darius  Codomannus,  at  Issus,  and  totally  defeated  it. 
He  then  proceeded  along  the  sea-coast  of  Syria,  pos- 
Bessing  himself  of  the  various  towns  on  his  route.  He 
was  resisted  by  Tyre,  but  after  a  siege  of  two  years, 
took  it  by  storm,  and  destroyed  it.  He  then  proceeded 
to  Egypt,  which  fell  easily  into  his  hands ;  and  there 
he  founded  the  city  of  Alexandria.  Having  settled  the 
affairs  of  Syria  and  Egypt,  he  proceeded  easlwai'd 
towards  Persia,  where  the  Persian  king  had  been  pre- 
paring an  army  to  resist  him.  The  two  armies  met  at 
Gaugamala,  near  Arbela,  on  the  east  of  the  Tigris; 
where  the  Persian  army  was  again  defeated,  and  thus 
the  fate  of  Asia  was  decided.  Darius  fled  to  Ecba- 
tana,  and  afterwards  to  Bactria,  where  he  was  assas- 
sinated. 

Alexander  then  took  possession  of  Babylon.  He 
afterwards  occupied  himself  in  subduing  some  of  tiie 
neighbouring  tribes.  He  crossed  the  Indus,  and  gained 
some  victories  over,  the  people  that  inhabited  these 
regions.  But  here  his  soldiers  mutinied,  refusing  to  ac* 
company  him  further,  so  th^it  he  was  under  the  neces- 
siiy  of  returning  westward.  He  came  to  Bal)ylun, 
rthi^re  he  died  of  i'evar,  supposed  by  some  to  have  beeD 
occasioned  by  poison,  B.  C.  923.  ' 
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"f'vRowE. — From  \he  time  that,  Ilomp  bfcamo  a  repub- 
(i«3,  its  hisrorv,  for  several  ccnturi'.s,  is  occu[)ii:<;l  chi'fly 
by  liiss.  nsions,  similar  to  thoso  iti  Greece,  bttween  tlie 
patricians  or  nobles,  nnii  the  plebf  ians  or  peoplo,  anil  by 
wars  fijr  siipremacv,  with  the  neighbouring  states.  The 
jrenenil  tondencv  of  the  movements  that  were  takin" 
place  ir  the  oily,  was  towards  a  democracy.  The  pa- 
tricians had  assumed  to  themselves  the  exclusive  gov- 
ernment of  the  people ;  but  the  people,  as  they  came  to 
understand  their  imp(»rtance  and  weight,  gradually  vin- 
dicated their  own  rights.  In  one  of  these  contests,  an 
army  in  the  firld  deserted  the  consuls,  and  encamped  in 
the  vicinity  of  Rome  ;  and  the  patricians  were  reduced 
to  the  humiliating  necessity  of  proposing  tefms  to  the 
plebeians. 

The  chief  incident  of  impoi"tance,  in  this  part  of  Ro- 
man history,  is  the  invasion  of  the  Gauls.  Brennus  had 
attacked  one  of  the  northern  states,  that  were  in  treaty 
with  the  Romans.  The  Romans  interposed  for  the 
assistance  of  their  allies.  The  Gauls  and  Romans  came 
to  a  battle,  near  the  city  of  Rome.  The  Roman  army 
was  entirely  deft>ated,  the  city  taken  and  burned,  and 
ihe  Capitolt  or  citadel,  closely  besieged.  The  Romans 
were  constrained  to  purchase  the  retreat  of  the  Gauls, 
(B.  C.  «85,)  by  giving  them  1000  pounds  of  gold.  This 
was  during  the  reign  of  Artaxerxes  Mnemon,  king  of 
Persia.  It  was  not  till  the  year  266,  B.  C.  that  the  Ro- 
nrians  were  masters  of  all  Italy. 

Carthage. — This  city  was  still  grooving  in  opulence 
and  power.  It  was  busily  engaged  in  attempting  to 
make  conquests — the  chief  object  of  its  milit-iry  opera- 
fcions  being  Sicily.  The  object  of  the  Carthaginians 
was  to  obtain  possession  of  that  Island  ;  but  in  that  they 
never  succeeded.  The  sea  coasts  of  Sicily  were  colo- 
nized by  Greeks;  and  they,  partly  by  their  sup'^rior 
military  tactics,  and  partly  by  obtaining  aid  from  Greece, 
frustrated  every  attempt  of  Carthage,  powerful  as  she 
was,  to  enslave  them. 
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FROM  TilK   DKATn  OF  ALKXWDRR,   B.  C.  32.1, 

TO  riiK  HI  urn  of  ciiuisr. 

A.'i^jfnirlrr,  having  ili  (i  a  ynuiifj  tn-in,  loft  no  chilli ren; 
capible  oi"  assuiniiii;  l!ie  gnvcrnin-nt  of  his  empire 
This  circunistaiiuf  iminerliately  le<^  to  cabals  aiid  in- 
trigues ainonjf  his  principal  oilicers — thpohj'ct  of  which 
Was,  to  secure,  each  for  himself,  as  great  a  siiare  oi'lhe 
empire  as  possible.  At  first,  an  attempt  was  made  lo 
erect  a  goverMUieiH  in  tlie  name  of  one  of  Ah  xamiei  s 
child riMi,  with  one  of  the  M  icedonian  generals  for  hia 
protector  ;  the  prnviiices  being  distributed  among  other 
generals,  as  governors.  The  central  government,  how- 
ever,  wanted  strength  to  keep  the  governors  in  suixir- 
diiiation.  LCvery  one  soon  sought  not  only  to  muko 
hims'-lf  an  independent  prince,  but  to  seize  on  his  neigh- 
bour's territory.  Then  f  illowed  a  scene  of  confusion,  of 
treach 'ry,  and  of  bloodshed,  •  such  as  the  world  has 
scarcely  ever  witnessed.  One  of  the  first  results  wa;i, 
that  the  whole  family  of  Alexander  were  sficcessively 
murdered.  Olympias,  his  mother,  the  wife  of  Philip, 
perished  by  the  liand  of  the  executioner.  At  lengtii, 
after  nearly  all  of  the  generals  of  Alexander  had  falUn 
in  battle,  or  had  been  murdered,  the  result  of  tlie 
struggle  was  the  partition  of  the  empire  into  ib'ir 
kingdoms,  as  predicted  by  Daniel  the  prophet,  'i'o 
Ptolemy  Lagiis  were  allotted  Egypt,  Lybia,  Arab  a, 
Cojlo-Syria,  and  Palestine.  To  Cassander,  the  son  of 
Antipaler,  (whom  Alexancer  had  left  in  Greece,  to 
watch  over  his  interests  there,)  were  allotted  Ma<-e- 
donia  and  Greece.  To  Lysimachus,  Thrace,  Bithyoa, 
and  some  other  Asiatic  provinces  ;  and  to  Seleucus,  all 
the  other  parts  of  Asia,  as  fir  as  India.  But,  althougb 
these  four  kingdoms  were  thus  formed  out  of  Alex- 
Ender's  empire,  there  was  no  cessation  of  hoKtiliiij's. 
On  the  contrary,  there  were  almost  perpetual  wars 
among  them,  till  they  were  all  swallowed  up  by  liie 
Romau  empire 
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Syria. — The  arrival  of  Seleucus  at  Babylon,  B.  C 
312,  to  take  possession  of  the  eastern  provinces  of 
Alexander's  empire,  after  having  been  oi)litred  by 
Aufigonns,  to  fly  to  J'jgypt,  is  called  the  era  of  the 
Sel'^ucidae,  which  word  means  the  descendants  of 
Seleucus ;  and  was  the  era  which  was  lung  in  use  iu 
the  east  for  computing  time. 

Sekiiais  was  a  prince  of  great  talent,  and  much 
beloved  by  his  subject^!,  for  bis  great  clemency.  Ke 
was  at  war  with  Antigonus,  as  soon  as  he  came  to  the 
throne ;  and  at  length  succeeded  in  defeating  and 
slaving  him  in  battle,  at  Ipsus.  He  and  Lysimachua 
Were  now  the  only  survivitig  generals  of  Alexander. 
When  both  were  about  seventy  years  of  age,  they 
went  to  war  with  one  another,  and  Lj'siraachus  was 
slain.  Soon  afterward.';,  Seleucus  himself  was  treacher- 
ously murdered.  Seleucus  built  many  cities,  ItJ  of 
which  he  named  Antioch,  after  the  uarjie  of  his  son,  the 
most  celebrated  of  which  was  Antioch  in  Syria  on  the 
Orontes ;  several  he  named  Seleucia,  from  his  nwu 
name,  and  several  Apamia,  from  the  name  of  his  wife. 
Seleucus  was  succeeded  by 

Antinc/ius  Soier,  who  reigned  19  years,  and  was 
succeeded,  B.  (v.  261.  by  his  son. 

Aiifioc/ius  II.  or  The/is. — Having  divorced  his  wife, 
Laodiee,  for  Berenice,  daughter  of  Ptolemy,  king  of 
Kgypt ;  and  on  the  death  of  Ptolemy,  having  put 
iway  Berenice,  and  taken  back  Laodiee,  tlie  latter, 
to  Secure  herself  from  further  disgrace,  poi.s.ined  him, 
and  raised  her  son,  Seli-ucus  to  the   throne,  B    G.  24H. 

Sfleurus  II.  or  Calinirus,  with  his  wi^-ked  mother, 
then  put  Berenice  and  her  sou  to  death  ;  whieh  so 
einaged  her  brother,  Ptolemy,  that  he  invaded  the 
doniinions  of  Seleucus,  and  getting  Laodiee  into  his 
hands,  put  her  to  death.  Seleucus  emV>aiked  in  an 
expedition  into  Parthia,  where  he  was  defeated,  taken 
prisoner,  and  after  four  years,  captivity,  died.  He  was 
succeeded  by 

Seleu<:us  III.  or  Ckraivuus,  who  after  reigning  one 
year,  was  poisoned  by  two  of  his  officers. 

AtiiirxAus,    suiuaxr.«d    the     Great,    succeeded     him 
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[lis  rrirrn  was  a  continued  s^rirs  of  wars  ■Hitli  the 
npigliboiirin<r  princes,  purlicularly  Ptolemy  riiilopator, 
king  of  L\iiypt,  and  Arsaci's,  king  of  Parthia,  which  led 
to  no  important  or  pfrmfinent  result.  His  reign  is 
remarkable  for  having  first  given  occasion  to  the 
Romans  to  interfere  in  the  afiairs  of  the  east.  Ptola- 
niy,  king  of  Egypt,  dying  and  leaving  a  son  only  five 
years  old,  to  s-uccetd  hiia,  Antiochus  formed  a  con- 
epiracy  with  Philip,  king  of  Maccdon,  to  seize  on  his 
doM)inions.  Upon  this,  the  Alexandrians  sent  to  Rome 
for  protection,  which  was  readily  granted  ;  and  .AnlU 
oehus  was  required,  on  the  authority  of  the  Roman 
republic,  to  d' sisl  from  his  attempt  on  Egypt.  Anti- 
ochus, afterwards,  on  the  advice  of  Hannibal,  the  cele- 
brated  Carthaginian  general,  made  war  with  the  Ho- 
mans:  but  was  ultimately  defeated,  and  was  obliged 
to  purchase  peace  on  the  most  ignominious  terms. 
Antiochus  was  afterwards  slain,  when  he  was  attempt 
ing  to  rob  the  temple  of  Jupiter  at  Elymais. 

Scleucus  IV.  surnamed  Philnpator,  succeeded  him, 
B,  C.  1H7.  After  a  reign  of  twelve  years,  he  died 
leaving  his  ihrotie  to 

Aniiochus  IV.  surnamed  F/piplianes,  one  of  the  most 
blood-thirsty  and  barbarous  tyrants,  that  ever  di.s- 
graced  any  throne.  The  Romans,  now  in  etiocl,  gave 
laws  to  Syria,  so  that  when  Antiochus  hesitated  about 
obeying  some  of  the  commands  of  the  Senate,  the 
Roman  ambassador  drew  a  circle  around  him,  and 
insisted  on  receiving  tm  answer  before  he  should  leave 
that  spot.  It  was  this  prince,  who,  by  his  outrageous 
persecution  of  the  .lews,  drove  them  to  exaspi^rat'-^n.; 
and  stirred  up  that  successful  resistance  of  his  authority 
which  is  recorded  in  the  two  books  of  Maccabees.  In 
the  midst  of  this  Jewish  war,  he  went  on  an  expedition 
to  the  east.  In  his  absence,  his  generals  were  de- 
feated by  the  Jews;  on  which,  he  liastened  back  to 
revenge  himself  upon  them;  but  died  miserably  on 
his  journey. 

After  his  death,  the  Syrian  throne  fell  a  prey  to  a 
Buccession  of  usurpers  and  impostors,  who  rapidly 
followed    oiie    another,   aud    whose    names   it  i«  uot 
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QfCRssary  to  rocord.  The  last  of  them  wns  Anfiorhvs 
As-aticu-i  In  his  rei<;n,  Pompi  y.  the  R  jiuan  jiT-iicrul. 
o\ernui  his  dnminious  and  reduced  Syrici  to  a  Ruinun 
province,  B.  C  65, 

Egypt. — Plokmy  Lagus,  afterwards  Soirr,  who  ob- 
tained as  his  share  of  Alexander's  empire,  Kgypt  and 
the  neighbonrinof  countries,  reigned  159  years.  He 
greatly  euibollislied  tlie  city  of  Alexandria,  which  he 
made  the  capital  of  his  dominions.  He  was,  like 
Seleucns  I.  the  best  of  his  race.  He  died  about  284 
years  B.  C.  and  was  succeeded  by- 

Ptolemy  Plii/aile/phiis. — The  most  important  events 
of  the  reign  of  this  prince  were,  his  frundirig  the 
celebrated  Alexandrian  library  ;  his  causing  the  Sacred 
Scriptures  of  the  Jews  to  be  translated  into  Greek, 
which  translation  is  still  extant,  under  the  name  of  the 
Septuagint  Version,  from  the  tradition  that  seventy 
persons  were  employed  in  executing  it  ;  and  his 
opening  a  port  on  the  western  side  of  the  Red  Sea, 
by  which  he  drew  the  commerce  of  the  east  front 
Tyre,  to  Alexandria,  his  capital.  He  was  the  first 
Egyptian  king,  who  f^ntered  into  an  alliance  with  the 
Ronians. 

Ptolemy  Euergeres. — This  name,  which  signifie.s 
benefactor,  was  given  to  him  by  the  Egyptians,  be- 
cause he  restored  to  them  the  idols,  which  had  been 
carried  away  by  Cambyses  into  Persia.  In  a  war  with 
Antiochus  Theos,  king  of  Syria,  he  proved  successful; 
aiid  greatly  enlarged  his  dominions  towards  the  east. 
He  also  extended  his  kingdom  southward,  on  both 
sides  of  the  Red  Sea,  even  to  the  straits  of  Babclman- 
del.  He  died  in  the  27th  year  of  his  reign,  B.  C.  221 
During  these  reigns,  the  Jews  enjoyed,  at  Alexandria 
the  same  privileges  with  the  Macedonians;  and  thii 
induced  great  multitudes  of  that  nation  to  settle  there. 
Ptolemy  Euer<retes  was  succeeded  by 

Ptolemy  Philnpnlor,  who  began  his  reign  by  the 
murder  of  his  brother  Magas  ;  and  tht  n  gave  himself 
Up  to  universal  lieentiousnes.s.  His  kingdom  f  U  into 
eonfusion,  and  continued  so  until  hi«  death,  B.  ('.  2(>4 
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The  Jev/s  were  threatened  in  this  reign  with  extirpation, 
for  refusing  to  uorsliip  the  Egyjttian  idols  ;  but  were, 
as  their  historians  say,  miraculously  preserved,  and 
restored  to  their  privileges. 

rtole7mi  Epiphanes  succeeded  jiim,  when  he  was  an 
infant,  of  five  years  old.  Scipio  had  just  defeated  the 
Carthaginians,  and  forced  them  to  humiliating  terms  of 
peace ;  and  tiie  young  king  was,  as  has  akeady  been 
mentioned,  threatened  by  the  kings  of  Syria  and 
Macedon  ;  but  tlie  Alexandrians  placed  '"im  under  the 
protection  of  the  Romans.  Ptolemy,  on  coming  of 
age,  by  his  mal-administration,  drove  the  Egyptiana 
into  rebellion.  He,  however,  crushed  the  rebellion ; 
and  after  having  granted  terms  of  peace  to  the 
revolted  nobles,  put  them  all  to  death.  He  was 
soon  after  poisoned,  B.  C.  181,  and  thus  left  his 
dominions  to 

Flo/emy  Philomeler,  a  child  of  six  years  old,  under  the 
tuition  of  ius  mother  Cleopatra.  In  a  war,  which  he 
had  v/ith  the  kings  of  Syria,  towards  tlie  begmmng  of 
his  reign,  he  was  made  prisoner ;  and  this  induced  the 
Alexandrians  to  raise  his  brother, 

Ftn/emy  Physcon  to  the  throne. — Ptolemy  Philometer, 
however,  recovered  his  liberty  ;  and  the  Uvo  brothers 
at  (irst  united  in  opposition  to  Antiochus  Epiphanes, 
who  was  seeking  an  opportunity  of  availing  himself  of 
the  distracted  state  of  the  kingdom,  to  obtain  possession 
of  it.  Antiochus  then  proposed  to  invade  Egypt;  but 
was  prevented  from  doing  so,  by  the  intervention  of 
the  Romans.  Philometer  was  one  of  the  best  of  that 
race ;  and  Physcon,  one  of  the  very  worst.  Under 
the  sanction  of  the  Romans,  Philometer  reigned  in 
Egypt,  and  Physcon  in  Libya  and  Cyrene.  Philometer 
was  slain  in  battle  with  Demetrius  king  of  Syria,  and 
Cleopatra,  his  queen,  attempted  to  secure  the  kingdom 
for  her  son  :  but  Physcon  making  pretensions  to  it,  he 
married  her,  and  then  murdered  her  son  in  her  arms. 
The  remainder  ol'  his  reign  was  a  continual  series  of 
ihe  most  revolting  crimes.  He  died,  B.  C.  117,  and 
was  succeeded  by 

Ptolemy  Latkyrm  —Cleopatra,  mother  of  Lathyrua^ 
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Jticmpted  to  govern  him  and  tiie  kingdom  at  the  «imo 
lime;  but  finding  him  not  sufficiently  tractable,  she 
instigated  the  Alexandrians  to  drive  him  from  the 
throne,  and  to  place  his  younger  brother  Alexander, 
upon  it.  He,  finding  his  mother's  dictation  insup- 
portable, caused  her  to  be  murdered.  He  was  then 
driven  from  the  throne  by  the  people,  who  would  not 
have  a  matricide  for  their  king ;  and  Lathyrus  was 
recalled.  Thebes  was  one  of  the  cities  which  had 
rebelled  against  Lathyrus,  and  it  continued  to  resist 
him ;  but,  after  a  three  years'  siege,  he  took  it,  and 
gave  it  up  to  plunder  and  devastation  :  so  that  it 
never  afterwards  recovered  its  former  infiuence  and 
splendour.  On  the  death  of  Lathyrus,  he  was  suc- 
ceeded by 

Alexander  II.  under  the  protection  of  the  Romans, 
iniong  whom  he  had  lived.  The  Alexandrians  had,  in 
'he  mean  time,  chosen  Cleopatra  for  their  sovereign  ; 
tnd  on  the  arrival  of  Alexander,  it  was  agreed  that  he 
should  marry  her.  This  was  done,  but  nineteen  dava 
afterwards,  he  murdered  her ;  and  afterwards  con- 
linuing  to  perpetrate  the  most  horrible  crimes,  the 
people  rose  up  against  him,  and  obliged  him  to  fiee  for 
protection  to  Poinpey,  the  celebrated  Roman  general. 
He  soon  afterwards  died,  leaving  all  his  rights  to  the 
Roman  people,  declaring  them  to  be  the  heirs  ol  his 
tingdom. 

Ptohmif  AuJcies  was  heir  to  the  throne  ;  anJ  en- 
Icavourcd  to  obtain  possession  of  the  kingdom,  by  tlie 
consent  of  the  Roman  Senate,  among  whom  he  ex- 
pended large  sums  of  money.  After  many  disappoint- 
ments, he  at  length  obtained  the  crown,  and  held  it 
for  four  years.  On  his  death,  he  left  a  son  and  two 
daughters  under  the  tuition  of  the  Roman  people.  One 
of  these  daughters  was  the  celebrated  Cleopatra,  who 
makes  so  conspicuous  a  figure  in  the  civil  v/ars  of  Rome. 
With  Cleopatra  ended  the  race  of  the  Ptolemies, 
who  had  reigned  over  Egypt,  for  the  space  of  294 
years.  Egypt  then  became  a  province  of  the  llomao 
empire. 
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In  the  other  two  kingdoms,  namely,  ThraOs  t»iai 
Macedon,  into  which  Alexander's  empire  was  divided, 
no  events  affecting  the  general  history  of  the  world, 
took  place,  except  such  as  were  connected  with  tha 
history  of  Rome,  till  they  were  both  swallowed  up  in 
that  all-absorbing  empire.  We,  therefore,  proceed  to 
give  a  brief  view  of  the  history  of 

Rome,  from  the  age  of  Alexander,  till  the  advent 
of  the  Saviour  of  the  World.  The  last  and  most 
formidable  enemy,  that  the  Romans  met  with,  in  their 
wars  to  obtain  the  sovereignty  of  Italy,  was  Pyrrhus, 
king  of  Epirus.  He  was  brought  into  Italy  by  tha 
Samnites  and  Tarentines,  to  assist  them  against  the 
Romans ;  and  it  was  not  till  after  a  six  years'  war,  thai 
the  Romans  were  able  to  expel  them.  Pyrrhus  was 
killed  at  the  siege  of  Argos,  B.  C.  272 ;  after  which, 
the  unsubdued  states  of  Italy  submitted  to  Rome. 

Soon  after  this,  the  Romans  were  engaged  in  thfl 
first  war  with  the  Carthaginians  ;  usually  called  tho 
first  Punic  War,  from  the  Carthaginian  name,  PcEni,  oi 
PhcEni,  which  they  had,  as  being  descended  from  thp 
Phoenicians.  This  war  was  occasioned  by  the  Car 
thaginians  having  possession  of  part  of  Sicily,  and 
grasping  at  possession  of  the  rest.  The  Mamertines, 
having  been  defeated  by  Iliero,  king  of  Syracuse,  and 
reduced  to  great  distress,  had  resolved  to  surrender  the 
city  of  Messina  to  him ;  when  Hannibal,  the  Cartha- 
ginian  general,  obtained  possession  of  it  by  stratagem. 
The  Mamertines  called  in  the  assistance  of  the  Romans; 
and  thus  brought  Rome  and  Carthage  into  direct  colli- 
sion.  The  war  continued  24  years  ;  and  ended  in  tlie 
Romans  obtaining  possession  of  Sicily,  and  forcing  the 
Carthaginians  to  conclude  a  peace  on  very  disadvan- 
tageous terms. 

The  interval  between  the  first  and  second  Punio 
Wars,  was  occupied  in  subduing  some  tribes  of  Italy 
that  had  revolted ;  and  also  in  taking  possession  of 
Corsica,  Sardinia,  and  Malta.  The  second  Punic  War 
was  purposely  provoked  by  Iho  younger  Hannibal,  noM 
general  of  the  Carthaginian  army.     He  found   a  pre 
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text  for  attacking  Saguntuin,  a  city  in  alliance  with 
Rome.  The  Romans  remonstrated,  but  in  vain  ;  and 
war  was  the  consequence.  Hannibal,  having  takew 
measures  for  securing  Africa  and  Spain,  crossed  the? 
Pyrenees,  and  then  continued  his  march  to  the  Rhone 
This  he  passed,  in  the  face  of  some  opposition  from  tho 
Gauls  ;  and  then,  scaling  the  Alps  with  his  army,  lis 
descended  into  the  plains  of  Italy.  There,  by  a  serie? 
of  able  measures,  military  and  diplomatic,  he  main- 
tained himself  for  16  years;  defeated  the  Romans  in 
several  pitched  battles, — nnmelv,  at  Ticinium,  at 
Trebia,  at  Thrasymene,  and  at  Cannte :  and  brought 
Rome  itself  into  the  most  imminent  danger.  Had  he 
been  supported  by  his  country,  as  its  interests  required, 
he  probably  might  have  turned  the  scale  permanently 
in  its  favour.  But  an  envious  faction  at  home  refused 
him  the  necessary  supplies  ;  and,  for  a  considerable 
time,  he  could  do  little  more  in  Italy,  than  maintain 
his  ground.  At  length  Scipio,  the  Roman  general, 
after  defeating  the  Carthaginian  forces  in  Spain, 
passed  over  to  Africa,  and  threatened  Carthage  itself. 
Hannibal  was  then  recalled  to  defend  his  native  city. 
He  left  Italy  with  regret,  and  contrary  to  his  own 
judgment.  He  encountered  Scipio  at  Zama  ;  but  his 
army,  consisting  chiefly  of  mercenaries,  was  unequal  to 
the  army  which  Scipio  commanded,  and  was  defeated, 
B.  C.  196.  Peace  was  then  made  on  terms  for  Car- 
thage still  more  humifiatino-. 

The  Romans,  however,  were  not  satisfied  with 
humbling  this  rival  i-epublic.  It  was  a  favourite  maxim 
with  some  of  t'leir  statesmen,  that  Carthage  should  be 
overturned.  An  opportunity  soon  occurred  of  re- 
newing hostilities.  The  Carthaginians  were  anxious 
to  avoid  war.  and  made  many  extraordinary  conces- 
sions ;  but  nothing  would  satisfy  the  Romans.  They 
proposed  that  Carthage  should  be  destroyed,  and  a 
city,  to  accommodate  the  inhabitants,  built  JO  miles 
inland.  This  proposal  drove  the  Carthaginians  to 
despair,  and  they  determined  to  resist  to  t!ie  utter- 
most. The  city  was  besieged  ;  the  people  defendtd 
themselves  with  the  greatest  resolution ;  but,  beiny 
14 
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fjetrayed  by  one  of  their  own  JUzoi?,  the  city  was 
taken  by  storm,  and  destroyed  B.  C  140, 

The  manner  in  which  the  Roiwu/js  we/e  led  to  inter- 
fere in  the  afTairs  of  Eigypt,  on  the  accession  of  Ptolemy 
Philometer,  has  already  been  related. 

Similar  causes  led  to  their  interference  in  the  aflairs 
of  Greece.  After  the  death  of  Pyrrhus,  king  of  Epirus, 
the  Macedonian  kings  resumed  their  authority  over 
Greece.  An  elfort  was  made  by  a  confederacy  among 
tlie  Gre?k  states,  called  the  Achaean  league,  to  assert 
their  h'^erties;  but,  in  consequence  of  their  mutual 
jealousy's,  and  want  of  good  faith,  they  never  shook 
off  the  shackles,  in  which  Philip,  the  father  of  Alex- 
ander, had  bound  them.  At  length,  the  ambition  of 
the  Macedonian  king,  induced  him  first  to  enter  into 
a  league  with  Flannibal,  and  afterwards  to  engage 
i.n  an  enterprise  against  Egypt,  v/hicli  was  under  the 
orotection  of  the  Romans.  These  aggressions,  togotJier 
tvith  an  application  for  protection  from  Athens,  induced 
'he  Senate  to  declare  war  against  Macedon,  B.  C.  200. 
Phis  contest  lasted  four  years,  when  Philip,  having 
Deen  defeated  by  the  Consul  Flaminius,  agreed  to 
peace.  Philip  died  B.  C.  179,  being  in  the  interval 
between  the  second  and  third  Punic  Wars,  and  dur- 
ing  the  reign  of  Antiochus  Epiphanes,  king  of  Syria. 
Perseus,  his  son,  succeeded  him,  and  immediately  be- 
gan to  make  preparation  for  war  with  Rome.  The 
Romans,  anticipating  him,  sent  an  ai'my  against  Ma- 
cedon. Perseus  at  first  defeated  the  Romans ;  but  was 
ultimately  defeated  by  the  Consul,  Paulus  iEmilius. 
When  tiie  Romans  first  defeated  Philip,  they  pro- 
claimed freedom  to  Greece ;  and  the  infatuated  Greeks 
exulted  as  if  they  were  really  free.  They  seem  to 
have  forgotten  that,  by  receiving  their  freedom  from 
Rome,  they  put  it  in  the  power  of  Rome  to  take  it 
avvay.  Accordingly,  in  the  same  year  that  the  Romans 
destroyed  Carthage,  tlioir  Consul  Mummius  destroyed 
Corinth ;  and  reduced  Greece  to  the  rank  of  a  Roman 
province,  B.  C.  146. 

Not  long  after  this,  a  contest  commenced  between 
the  patricians  and  plebeians,  which  ended  not,  till  ii 
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had  effected  the  ruin  of  tho  republic.  Tiberiu« 
Gracchus,  a  tribune,  proposed  to  revive  the  Agrarian 
or  Sempronian  law,  by  which  no  citizen  was  permittea 
to  hold  above  500  acres  of  conquered  lands.  This 
attempt  so  irritated  the  senators,  that  during  tha 
tumult  of  an  election,  they  issassinated  Gracchus,  and 
300  of  his  partizans.  lln  brother  Caius  Gracchus, 
when  tribune,  made  a  similar  attempt ;  and  on  his 
return  to  a  private  station,  was  persecuted  to  death. 
Thus  was  begun,  by  the  senators,  that  system  of 
persecution,  which  very  soon  fell  most  heavily  upon 
themselves.  In  the  meanwhile,  however,  the  republic 
continued  to  be  successful  in  its  foreign  wars ;  and 
country  after  country  was  annexed  to  the  empire  by 
conquest,  or  by  treaties,  or  by  the  bequests  of  sovereign 
princes. 

Tiie  next  important  transaction,  in  which  the  Romans 
were  engaged,  v/as  the  war  against  Jugurtha,  king  of 
Numidia.  He  had  come  to  the  throne  by  the  murdei 
of  his  uncle's  sons,  Hiempsal  and  Adherbal.  An  ap- 
peal was  made  to  the  Romans  against  the  treachery 
and  oppressions  of  Jugurtha ;  and  they  made  war  on 
him,  and  ultimately  took  him  prisoner,  and  brought 
him  to  Rome ;  where  he  was  strangled  in  the  prison. 
In  this  war,  the  celebrated  Marius  first  distinguished 
himself. 

The  Cimbri  and  Teutones,  threatening  to  cover  Italy 
with  desolation,  Marius  was  sent  against  them,  and  de- 
feated them  with  immense  slaughter. 

But  the  ambition  and  revengeful  spirit  of  Marius 
brought  innumerable  calamities  upon  the  republic.  He 
proposed  again  the  execution  of  the  Agrarian  law, 
relative  to  the  lands  recently  recovered  from  their 
enemies.  This  produced  the  social  war, — so  called 
because  it  was  a  war  of  the  Italian  states  upon  Rome, 
provoked  by  the  operation  of  the  Agrarian  law.  ll 
la.sted  three  5^ears  ;  and,  after  a  slaughter  of  more  than 
300,000  men,  the  Senate  succeeded  in  putting  a  stop  to 
it,  by  granting,  in  part,  the  demands  of  the  allies 
li.  C.  87. 

The  next  important  war  in  which  the  Romans  were 
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ens^aged,  was  that  with  Mithridates,  king  of  Pontua 
This  prince  obtained  possession  of  Phrygia,  by  bribing 
one  of  the  Roman  generals.  lie  was  driven  out  of  it 
by  Sylla  ;  and  this  expulsion  laid  the  foundation  of 
determined  enmity  to  the  Romans.  He  proved  one 
of  the  most  formidable  enemies  they  ever  had.  He 
was,  however,  subdued,  ai^d  forced  to  sue  for  peace. 
But  this  war  was  the  occasion  of  more  disastrous  conse- 
quences to  the  state,  than  the  resistance  of  Mithridates. 
Sylia  and  Marias  contended  for  the  privilege  of  con- 
ducting the  war,  which  was  likely  to  prove  lucrative. 
Marius  gained  the  popular  interest,  and  was  appointed 
to  the  command  ;  but  Sylla  marched  to  Rome,  with  six 
legions,  proscribed  Marius,  and  eleven  of  his  adherents, 
who  fled.  Sylla,  now  deeming  himself  secure,  returned 
to  prosecute  the  war  with  Mithridates  ;  but  Marius 
returned  to  Rome,  ma.ssacred  great  numbers  of  citizens 
and  distinguished  senators,  and  abrogated  the  laws  of 
Sylla.  Marius  then  caused  himself  to  be  elected 
consul  with  Cinna  :  but  survived  his  election  only  six- 
teen days. 

Italy,  on  Sylla's  return,  became  the  theatre  of  civil 
war  ;  in  which  Carbo  the  Consul,  and  the  younger 
Marius  were  slain.  Sylla,  every  where  victorious, 
entered  Rome  in  triumph,  trampled  on  the  laws,  pro- 
Bcribed  80  senators,  and  several  thousands  of  citizens, 
and  gave  up  his  enemies  to  military  execution.  Julius 
Cesar,  who  was  nephew  of  Marius,  narrowly  escaped 
the  carnage,  while  Pompey  was  a  zealous  partizan  of 
Sylla.     Sylla  died,  P>.  C.  78. 

The  civil  war  still  continued  ;  and  also  a  servile  war 
against  about  40,000  rebel  slaves  raged.  Pompey  so 
much  distinguished  himself  in  these  wars,  that  he  was 
vested  with  the  supreme  command  of  the  Roman  army, 
and  sent  against  Mithridates,  king  of  Pontns,  whom  he 
subdued  ;  and  carrying  the  war  beyond  Pontns,  he 
subdued  Armenia,  Syria  and  Palestine.  From  these 
conquests,  he  returned  to  Rome,  B.  C.  63. 

Meanwhile,  Julius  Cesar  was  signalizing  himself  in 
the  west.  Returning  in  triumph  from  Spain,  he  found 
Rome  divided  into  two  factions  ;  the  one  attached  to 
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i*ompey,  the  other  to  Crassus,  who  was  the  richest  of 
the  citizens.  These  men,  Cesar  had  the  address  to 
anite  and  to  bring  to  an  agreement  to  form  a  tri- 
nmvirate  with  liini,  the  object  of  which  was,  to  divide 
ihe  government  among  themselves.  Tiiey  accordingly 
partitioned  the  provinces  among  them :  Pompey  taking 
Spain:  Crassus,  Syria;   and  Cesar,  Gaul. 

Crassus,  on  entering  on  his  province,  made  war  on 
Parthia ;  and  was  defeated,  and  slain.  This  broke  up 
the  triumvirate ;  for  Pompey  and  Cesar,  coming  into 
direct  collision,  a  contest  immediately  arose,  whff 
should  be  at  the  head  of  the  state.  Pompey  had  chief 
influence  in  the  senate ;  Cesar  among  the  soldiers. 
Cesar  marched  to  Rome,  and  forced  Pompey  to  retire. 
Pompey  went  to  Greece,  where  he  raised  an  army 
to  withstand  Cesar.  Thither  Cesar  followed  him  :  and, 
encountering  him  at  Pharsalia,  totally  defeated  him 
Pompey  fled  to  Egypt,  where  he  v/as  treacherous!} 
murdered.  Cesar,  after  this  battle,  overran  Egypt 
Syria,  and  Pontus,  and  then  returned  to  Rome 
Pompey's  party  was  not  yet  extinct :  one  portion  of  b 
was  in  Africa.  Thither  Cesar  went,  and  defeated  it. 
A.nother  part  of  it,  was  in  Spain :  thither  he  next  led 
his  army,  and  overthrew  it.  He  then  returned  to 
Rome,  where  he  was  greeted  by  the  acclamations  of 
the  citizens ;  but,  almost  immediately  afterwards,  was 
assassinated  in  the  senate-house,  at  the  foot  of  Pom- 
pey's statue. 

His  death  rekindled  the  flames  of  war.  The  senate 
nad  its  interests  to  promote ;  Antony,  master  of  the 
norse,  had  his ;  and  Octavius,  Cesar's  sister's  grandson, 
then  only  18  years  of  age,  had  views  and  interests 
ditTerent  from  both.  After  a  series  of  intrigues  and 
treacheries,  a  second  triumvirate  was  formed,  consisting 
of  Octavius,  who  had  assumed  the  name  of  Cesar 
Octavianus,  Antony,  and  Lepidus.  The  temporary 
alliance  between  these  three,  was  founded  upon  a 
proscription  of  the  enemies  of  each :  and  300  senators 
and  2000  knights  being  included  in  this  proscription,  it 
soon  filled  Rome  with  bloodshed  and  terror.  The 
Ufiumvirate  then  proceeded  to  subdue  the  conspiratoi*9 
14* 
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ft^inst  Cesar.  The  contest  was  decided  in  Gret*c#; 
tlie  last  decisive  battle  being  nought  at  Philippi.  Aftei 
•he  death  of  the  conspirators,  the  triumvirs  divided  the 
Roman  empire  among  them.  Antony,  by  this  par- 
tition, went  to  Egypt,  to  govern  the  eastern  kingdoms. 
There  he  met  with  the  notorious  Cleopatra,  and  was 
eo  fascinated  by  her,  that  he  ceased  from  that  time  to 
attend  to  his  own  interests  with  energy.  Afeanwhile 
Octavianus,  whose  unceasing  aim  was  to  centre  the 
supreme -nower  in  his  own  person,  easily  found  means 
to  undermine  Lepidus,  to  deprive  him  of  all  authority, 
and  force  him  into  banishment,  where  he  died  in 
obscurity.  He  then  contrived  to  quarrel  with  Anton5^ 
The  pretence  was  the  insult  which  Antony  had  offered 
to  his  sister,  whom  he  had  married,  and  then  deserted 
for  Cleopatra.  The  war  was  decided  by  a  naval 
engagement  at  Actium,  in  which  Antony  was  defeated. 
He  rted  to  Egypt,  whither  Octavianus  followed  him  ; 
and,  finding  it  impossible  to  retrieve  his  afiairs,  he  put 
himself  to  death.  Cleopatra,  also,  after  a  fruitless 
attempt  to  gain  Octavianus,  caused  herself  to  be  bitten 
by  an  asp,  and  died.  Octavianus  thus  became  sole 
monarch  of  the  Roman  empire,  B.  C.  27, — and  received 
from  the  senate,  the  title,  Augustus,  by  which  title  he 
is  usually  known.  Augustus,  having  firmly  fixed  him- 
self  in  the  sovereign  authority,  his  ferocious  charactei 
Beems  greatly  to  have  softened ;  and  he  employed 
himself  sedulously  in  promoting  the  welfare  of  his 
empire.  It  was  in  the  23rd  year  of  the  reign  of  Augustus 
Cesar,  when  the  empire  was  in  profound  peace,  that 
the  Saviour  of  the  World  \vas  born  at  Bethlehem. 
The  Christian  era  began  four  years  later.  The  reason 
of  this  was,  that  the  birth  of  the  Saviour  was  not  used 
as  an  era  for  the  computation  of  time,  till  some  cen- 
turies afterwards ;  and,  in  computing  the  time  back- 
wards, a  mistake  was  made  of  four  years ;  so  that  his 
birth  really  took  place  in  the  year  of  the  world,  4000 ; 
although,  in  consequence  of  this  error,  the  Christian 
era  corresponds  to  the  year  of  the  world  4004. 

JuDZA. — The   only    country    besides     Rome,    who!»« 


affairs,  during  this  period,  it  is  necessary  to  notice,  is 
Judea.  After  the  death  of  Alexander,  tiio  Jews  fell 
under  the  dominion  alternate]}''  of  the  Egyptian  and 
Syrian  kings,  as  the  one  or  the  other  were  able  to  taks 
possession  of  Palestine.  Judea  was,  consequently, 
during  this  period,  almost  constantly  the  theatre  of 
war.  Antiochus  Epiphanes,  on  his  accession  to  th< 
throne  of  Syria,  B.  C.  175,  being  much  in  want  of 
money,  received  an  offer  of  350  talents  from  Jason,  tiie 
brother  of  the  high  priest,  on  condition  that  he  should 
he  made  high  priest  instead  of  Onias,  and  that  Onias 
should  be  confined  for  life  at  Antioch.  This  contract 
was  completed.  Jason  entered  on  the  office,  and 
being  a  zealous  admirer  of  Greek  customs,  he  sus, 
pended  the  worship  of  God  in  the  temple,  and  gave 
himself  up  to  Paganism.  Jason  was  afterwards  sup, 
planted,  in  the  same  manner,  by  Menelaus,  anothei 
brother,  who  offered  300  talents  more,  for  the  high- 
priesthood.  A  report  afterwards,  reached  Jerusalem, 
that  Antiochus  was  dead.  The  people  could  not 
refrain  from  expressing  their  joy,  which  coming  to  the 
ears  of  Antiochus,  he  entered  the  city,  and  put  to 
death,  it  is  said,  40,000  of  the  inhabitants,  and  sold 
as  many  more  for  slaves.  Some  years  afterwards, 
Antiochus  having  been  mortified  by  the  Romans, 
resolved  to  wreak  his  vengeance  on  the  Jews,  and  sent 
his  general  with  the  most  sanguinary  orders  to  put  an 
end  to  their  religion.  A  scene  of  carnage  then  com- 
menced that  has  hardly  any  parallel  in  history,  till  the 
people  v/ere  driven  to  desperation  ;  when  a  priest 
named  Mattathias  collected  a  small  body  of  resolute 
men,  and,  after  many  struggles,  succeeded  in  driving 
the  Syrian  army  beyond  the  borders  of  the  kingdom. 
He  was  succeeded  by  his  son,  the  renowned  Juda? 
Maccabceus,  who  defeated  the  Syrians  in  five  pitched 
battles,  and  bafiled  all  their  attempts  to  recover  Pales- 
tine. Antiochus  was  in  Persia,  whilst  this  revolutior 
was  taking  place  in  Judea.  Mad  with  rage,  he  hastenec 
back,  breathing  out  slaughter  and  destruction  agains'. 
the  Jews,  when  he  was  seized  with  a  morta)   idi-sease, 
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and  died   at  Tabic,   a   town  on  the  frontiers  of  Persia 

and  Babylonia.  The  Syrian  generals  renewed  the  war, 
and  were  defeated  repeatedly  by  Judas,  who  was  at 
length  slain  in  battle,  B.  C.  161,  and  was  succeeded  by 
Jonathan,  his  brother.  Jonathan  conducted  the  affairs 
of  the  nation  with  the  same  prudence  and  success,  till 
he  was  treacherously  murdered.  He  was  succeeded 
in  the  command  by  his  brother,  Simon  ;  who,  after 
governing  wisely,  for  some  years,  was  murdered  by 
Ptolemy,  Avho  had  married  his  daughter.  Simon  was 
succeeded  by  his  son, 

John  Hyrcanus,  who  took  the  title  of  king.  He  was 
the  first  king  after  the  captivity ;  and  in  his  reign,  the 
nation  rose  to  greater  prosperity  than  it  had  enjoyed  al 
any  period  since  the  restoration.  On  his  death,  B.  C. 
107,  he  was  succeeded  by 

Arisiohulus,  his  eldest  son,  who  proved  a  tyrant 
and  a  murderer.  After  a  short  reign,  he  was  suc- 
ceeded by 

Alexander  Janncpus,  B.  C  105,  who  made  some  con- 
quests to  the  eastward  of  Jordasi.  Returning  from  his 
conquests  and  triumphs,  he  gave  himself  up  to  luxury 
and  dissipation  ;  and  brought  upon  himself  diseases,  of 
which  he  died.     He  was  succeeded  by 

Alexandra,  his  wife,  B.  C.  78,  during  the  contests  of 
Mithridates,  king  of  Pontus,  against  the  Roman  power. 
In  her  reign,  the  Pharisees  having  obtained  her  ear, 
-ose  to  influence,  and  persecuted  the  party  that  was  op- 
DOsed  to  them.  She  died  B.  C.  70,  and  was  suc- 
ceeded by 

Hyrcanus,  her  eldest  son  ;  wlio,  in  three  months,  was 
driven  from  the  kingdom  by  a>^c 

Aristohulus,  his  younger  brotlier.  It  was  in  the  co!H> 
test  between  these  two  brothers,  that  Antipater,  an 
Idumsean  proselyte,  and  the  father  of  Herod,  the  first 
of  that  name,  came  into  notice.  Under  pretence  oj' 
supporting  the  cause  of  Hyrcanus,  he  contrived  to  ingra^ 
tiate  himself  with  the  Romans,  and,  after  Jerusalem  was 
taken  by  Pompy,  B.  C.  63,  in  the  war  that  ensued  be- 
Iwcen  Cassar  and  Pompey,  Antipater  found  an  oppor. 
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trtiiity  of  obtaining  the  favor  of  the  former,  and  the  re- 
suit  was,  that 

Herod,  his  son,  was  made  king  of  Judea,  by  Mark 
Antony,  B.  C.  40.  He  became  one  of  the  most  furious 
olood-thirsty  tyrants,  whose  names  stain  tlie  page  of 
nistory.  He  had  married  the  daughter  of  Hyrcanus, 
through  whom  his  fomily  enjoyed  all  its  dignity  and  in- 
fluence. Becoming  jealous  of  the  rank  which  she  pos- 
Bessod  independently  of  him,  he  caused  her  and  all  her 
famil}'^  to  be  put  to  death.  After  he  was  firmly  settled 
on  the  throne,  he  set  himself  to  beautify  his  dominions. 
He  rebuilt  Samaria ;  calling  it  Sebaste,  in  honour  of 
Augustus  Cesar.  He  built  a  stately  palace  on  Mount 
Zion :  he  also  built  the  city  of  Cesarea  ;  which  name 
was  jriven  to  it  also  in  honour  of  Augustus.  But  his 
most  celebrated  work  was  the  rebuilding  of  the  temple 
at  Jerusalem,  on  a  scale  of  great  magnificence.  It  was 
towards  the  close  of  his  reign,  that  the  Lord  Jesus 
Christ  was  born  at  Bethlehem ;  on  which  occasion  he 
caused  all  the  infants  in  Bethlehem,  under  the  age  of 
two  years,  to  be  massaci-ed  in  cold  blood,  in  the  hope 
that  the  new-born  ]\Iessiah  would  perish  among  them. 
He  soon  after  died  himself,  in  extreme  torture,  leaving 
his  dominions  divided  am.ong  his  four  sons ;  who,  from 
their  inheriting  a  fourth  part  of  the  kingdom,  were  called 
Tetrarchs.  One  of  these  sons  was  that  Herod,  tetrarch 
of  Galilee,  who  put  to  death  John  the  Baptist,  and  who 
derided  our  blessed  Lord,  when  he  was  sent  to  him  by 
•^ilate  the  Roman  governor.  Archelaus  had  Judea  for 
nis  province  ;  but  incurring  the  enmity  of  his  subjects, 
they  accused  him  at  Rome,  and  ultimately  procured  his 
banishment.  Judea  was  then  made  a  Roman  province, 
and  continued  to  be  so  till  the  destruction  of  Jerusa- 
lem ;  except  for  a  few  years,  during  which  by  the  fa- 
vour of  Caligula  and  Claudius,  that  Herod  reigned,  who 
tut  to  death  the  apostle  James,  and  imprisoned  Peter ; 
und  who,  after  n  vain-glorious  speech,  was  smitten  with 
.he  diseases  of  which  he  died.  Agrippa  and  Bernice, 
before  whom  Paul  pleaded  his  cause,  while  Festus  was 
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Roman  governor,  were  also  of  the  same  family.  Agrip 
pa  reigned  however,  not  over  Judea,  but  over  some  of 
the  neighbouring  districts. 


MODERN  HISTORY. 

That  portion  of  the  history  of  the  world,  which  fol 
lowed  the  birth  of  the  Lord  Jesus  Christ,  may  fitly  bt, 
called  Modern  History ;  because  the  institutions  of  the 
empire  of  Rome,  which  then  had  reached  its  height^ 
still  continue  to  influence  the  western  world ;  and  par-; 
ticularly,  because  that  great  revolution  of  religion,  and 
generally  of  the  human  mind,  which  then  commenced,: 
has  continued  to  advance ;  and,  in  the  present  day,  ia. 
proceeding  with  unabated,  or  rather  renewed,  vigour.     ; 

This  portion  of  history,  like  that  which  preceded  it^ 
from  the  creation  of  the  world,  might  also  be  regarded" 
as  distributed  into  periods  of  500  years,  by  remarkable 
eras.     The  first  period  of  500  years,  after  the  Christian 
era,  is  marked  pretty  nearly  by  the  reign  of  Justinian, 
and  the  fall  of  the  western  empire.     The  second  period 
is  marked  by  the  reign  of  William  the  Conqueror,  and 
the   settlement   of  the   Gothic    nations.      The  third   is 
marked   by  the  discovery   of  America,  the   fall  of  ther-j 
eastern  empire,  and  the  Reformation.     These  divisions,-' 
however,  do  not  suggest  the  leading  revolutions  in  the 
history  of  the  world,  since  the  birth  of  Christ.     We., 
rather,  therefore,  adopt  the   following  eras,  as  our  rest^C 
ing   points.     The  dates   are  given  in  round  numbers.- 
I.  The  era  of  Constantine,  marked  by  the  toleration  of 
Christianity,  and  the  division  of  the   Roman  territory 
into  „he  Eastern  and  Western  empires,  A.  D.  300.     ll. 
The  rise  of  Mahomet,  A.  D.  600.     III.  The  Crusades, 
A.  D.  1100.     IV.  Charles  V.  of  Germany,  and  the  dis- 
covery of  America,  A.  D.  1500.     And  V.  Bonaparte 
and  the  French  Revolution,  A.  D.  1800. 
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1         1           ^,».c             ICcn- 1      PRINCIPAL  PKRSONS  OR  EVENTS  IN 
A.D.  j          tRAS.            1  tury  1                          EACH  CENTURY. 

0 

to 
100 

JESUS  CHRIST. 

1st 

Jesus  CrucJIied  under  Tiberius,  Emperor.A.D.  33. 
Jerusalem  destroyed  by  Titus,  A.D.  70. 
Persecution  of  Christians. 

101 
to 
200 

2nd 

Trajan,  Emperor. 
Antoninus  Pius,  Emperor. 
Persecution  of  Christians. 

301 
to 
300 

3rd 

Pertiuax,  Emjieror. 
Dioclesian,  Emperor. 
Persecution  of  Christians. 

301 
to 
400 

CONSTANTINE 

4th 

Persecution  ceases,  A.  D.  313. 
Constantinople  built,  and  Empire  divided. 

401 
to 
500 

6th 

Ror..e  plundeied  by  Alaric  the  Goth,  A.  D.  410. 

Attila,  king  of  the  Huns. 

Western  empire  overturned  by  Odoacer,A.D..176 

601 

to 

600 

6th 

Justinian,  Emperor  of  the  Eafst     Belisarius. 
Narses  defeats  the  Goths  in  Italy. 

601 
to 
700 

MAHOilET. 

7th 

Mahomet's  flight,  or  Hegira,  A.  D.  622. 
Caliphate  established. 
Saracenic  conquests. 

701 
to 

800 

Sth 

Saracens  deleated,  and  their  progress  stop)ied  by 
Pepin,  king  of  France.                   [Charles  .NJartcl. 
Charlemagne.    Vv'estern  Empire  revived. 

801 
to 
900 

9th 

England  united  in  one  Monarchy. 

Danes  invade  England. 

Alfred. 

DOl 
to 
1000 

10th 

Normans  establish  themselves  in  Erance. 
Hugh  Capet,  king  of  France. 

1001 
to 
1100 

CRUSADES. 

nth 

Canute,  first  Danish  king  of  Kngland. 
William  the  Conqueror,  king  of  England,  1066. 
Crusades  commence,  A.D.  1095. 

1101 

to 

1200 

Henry  11,  of  Kngland,  receives  the  Kubnusaion  ol' 
12th        the  Irish  Kings. 

.Saladin,  Sultan  of  Egypt,  A.D.  1103. 

1201 
to 
1300 

13th 

Magna  Charta,  signed  by  King  John,  1215. 
Zengis  Khan  overruns  Asia. 
Rise  of  Ottoman  Empire. 

1301 
to 
1400 

Battle  of  Banuockburn,  1314. 
14th     Tamerlane  overruns  Asia. 

Henry  IV.  usurjis  the  H'.nglish  throne. 

1401  1 
to    1 
1600  1 

Printing  invented,  A.D.  1440. 
15th     Constantinople  taken  by  the  Turks,  A.D.  1453. 
America  discovered,  A.D   14P2. 

loOl  j     CHARLES  V. 

to     1 
1600  1 

Henry  VIII.  king  of  England. 
16th     Reformation. 

Elizabeth.     Defeat  of  Spanish  Armada. 

1601  1 
to     1 
1700  ( 

17th 

Louis  XIV.  king  of  Fiance. 

Charles  I.  king  of  England,  beheaded,  A.D.  1649. 

William  and  .Mary,  king  and  queen  of  Gt.  Britain. 

1701 
to 
ISOO 

BONAPARTE. 

19th 

Peter  the  Great,  of  Rus.-^ia. 

U.  Ptates  of  .America  acknowledged,  A.D.  1783. 

Louis  XVI.  king  of  France,  beheaded,  A.D.  1793. 

Union  of  Cireat  Britain  and  Ireland. 
19th    South  American  Republics  separate  from  Spain. 
Abol.  of  Slave  Trade,  AD.  1806,  of  Slavery,  1834. 

At  the  birth  of  Jesus  Christ,  nearly  the  whole  of 
that  territory  that  liad  been  successively  occupied  by 
the  Babylonian,  the  Persian,  and  Grecian  monarchies, 
was  under  the  dominion  of  the  city  of  Rome,  now  itself 
governed  by  a  despotic  monarch,  retaining,  indeed,  the 
forms  of  a  republic,  but  really  under  the  absolute 
government  of  a  military  chief.  And  besides  the 
territory  of  the  former  monarchies,  this  great  empire 
now  included  under  its  sway  those  western  countries, 
Spain,  France,  Holland,  or  Batavia,  as  far  as  Britain, 
which  were  scarcely  known  to  history,  even  at  the 
latest  of  the  former  eras.  It  was,  with  the  single  ex- 
ception of  Palestine,  pagan.  That  country  was  inha- 
bited by  the  Jews ;  who  derived  their  religion  with 
more  or  less  purity,  from  the  Scriptures  of  the  Old 
Testament. 


FIRST  ERA. 

Birth  of  Jesus  Christ. 

FIRST    CENTURY. 


After  the  birth  of  the  Saviour  of  the  world,  Augustus 
continued  to  govern  the  empire  with  much  good  judg- 
n>ent  and  clemency,  attending  to  its  internal  order  and 
nrosperity,  and  to  its  protection  from  foreign  invasion 
Towards  the  end  of  his  reign  he  adopted  his  step-son, 
Tiberius,  and  appointed  him  his  successor  in  the  empire. 
He  died,  A.  D.  14,  in  the  seventy-sixth  year  of  his  age, 
and  the  forty-first  of  his  reign. 

Tiberius  succeeded  him,  a  man  naturally  of  a  dark 
suspicious  temper — a  disposition  which  was  fostered  by 
the  circumstances  in  which  he  was  placed — till  he  be- 
came a  torment  to  himself,  and  a  scourge  to  all  who 
fell  within  his  reach.  In  the  12th  year  of  his  reign,  he 
retired  to  the  island  of  Capreee,  opposite  to  Naples, 
which  he  has  rendered  infamous  by  his  cruelties,  and 
his  abominable  debaucheries.  In  this  retreat  he  re- 
mained issuing  his  murderous  edicts,  till  the  23d  year 
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^f  his  reign,  and  78th  of  his  age ;  when  he  was  seized 
Vith  illness,  and  in  that  state,  v/as  put  to  death  by  one 
jf  his  attendants.  Previous  to  his  death,  he  had  ap. 
•ointed  Caligula  his  successor,  who  seems  to  have  re- 
commended himself  to  him  chiefly  by  his  profligacy. 
It  was  in  the  18th  year  of  the  reign  of  Tiberius,  thai 
ihe  Lord  Jesus  Christ  was  cruciiiod. 

Caligula  succeeded  him,  but  was  remarkable  for 
nothing  but  his  extravagant  vices.  His  cruelty,  his 
•"apacity,  his  profligacy,  and  his  licentiousness,  were 
fvithout  bounds,  till  the  injuries  which  he  inflicted  on 
ihe  citizens  of  every  rank,  became  intolerable.  A  con- 
spiracy was  formed  to  murder  him,  which  proved  suc- 
cessful, in  the  4th  year  of  his  reign,  and  the  29th  of  his 
age.  When  Caligula  was  slain,  no  successor  had  been 
named ;  the  Senate  met,  and  some  of  the  senators  pro- 
posed to  avail  themselves  of  the  opportunity  of  re-esta- 
blishing the  liberty.of  the  city  and  empire  ;  but  they  were 
opposed  by  the  populace  and  the  soldiery,  who  preferred 
to  the  government  of  a  senate,  the  largesses  and  the 
shows  by  which  the  emperors  sought  to  secure  their 
favor.  The  soldiers  and  the  populace,  therefore,  were 
resolved  to  have  an  emperor  ;  and  some  of  them  pass- 
ing  round  the  palace,  found  Claudius,  the  uncle  of 
Caligula,  a  man  about  50  years  of  age,  who  had  been 
known  chiefly  by  his  imbecility  : — him  they  took  upon 
their  shoulders,  and  proclaimed  emperor. 

C/audhis  began,  as  most  of  the  emperors  did,  ta 
teign  well.  He  paid  great  attention  to  the  making  of 
iquaeducts,  roads,  bridges,  harbours,  and  other  works  of 
public  utility ;  but  partly  under  the  influence  of  an 
infamous  woman,  his  wife,  and  partly  through  suspicions 
and  fears  to  which  his  exalted  rank  exposed  him,  he  be- 
came jealous  and  cruel,  and  a  multitude  of  persons  of  the 
first  families  in  Rome  fell  a  sacrifice  to  his  apprehensions. 
At  length  his  wife,  becoming  apprehensive  for  her  own 
safety,  caused  him  to  be  poisoned,  after  he  had  reigned 
13  years,  A.  D.  54.  In  the  reign  of  Claudius,  Britain 
was  invaded  a  second  time  by  the  Romans.  They  were 
resisted  by  Boadicia,  a  British  Queen ;  but  her  arm;y 
was  totally  defeated,  and  the  Britons  deprived  of  lh» 
15 
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fuive^;  and,  as  it  would  appear,  the  inclination  to  resist. 
lie  was  succeeded  by 

Nero,  son  of  Agrippina,  tlie  second  wife  of  Claudius 
He,  too,  began  to  reign  well,  but  afterwards  rushcO 
with  such  headlong  fury  into  every  species  of  wicked 
ness,  as  to  eclipse  the  enormities  CA'en  of  Tiberius, 
C'aligula,  and  (Claudius.  The  first  indication  which  ha 
gave  of  tlie  native  cruelty  of  his  heart,  was  the  order- 
ing his  mother  Agrippina  to  be  executed,  and  coolly 
observing,  when  he  saw  her  dead  body,  that  he  never 
liad  thought  his  mother  was  so  handsome  a  woman. 
The  whole  of  his  future  life  was  divided  between  the 
most  frivolous  occupations,  and  the  perpetration  of 
cruelties — the  recitals  of  which  naake  the  soul  to  shud- 
der. Chariot-driving  was  his  favourite  annuseip-ent.  He 
also  valued  liimself  upon  his  skill  in  music,  and  even 
condescended  to  appear  as  a  public  performer.  But  on 
he  other  hand,  his  thirst  for  blood  was  insatiable. 

During  his  reign,  a  great  part  of  Rome  was  burned ; 
and  most  historians  attribute  to  him  the  conflagration. 
To  remove  the  odium  of  it  from  himself,  he  attributed 
it  to  the  Christians,  who  were  then  beginning  to  attract 
attention ;  and  upon  that  pretence  commenced  an  in- 
human persecution  against  them.  Some  of  tliei-a  were 
covered  with  the  skins  of  wild  beasts,  and  in  this  dis- 
guise, devoured  by  dogs ;  some  were  crucified,  and 
others  burned  alive.  It  was  in  this  persecution  that 
Paul  was  imprisoned  the  second  time,  as  mentioned  in 
his  second  epistle  to  Timothy,  and  in  all  probability 
suffered  death.  Peter  also,  it  is  generally  believed, 
HutTered  about  the  same  time.  '    \ 

Seneca,  the  celebrated  philosopher,  had  been  his 
tutor ;  and  Nero,  having  taken  up  some  suspicion  that 
he  was  accessary  to  a  conspiracy  against  him,  sent  lani 
m  order  to  die  ;  which  order  Seneca  obeyed.  Lucian, 
fie  poet  also,  the  nepnew  of  Seneca,  received  a  siuiilgtr 
(vrder,  for  the  same  cause,  and  obeyed  it.  Nero  mur- 
dered his  wife.  Octavia,  tliat  he  might  marry  an  in- 
famous woman,  named  Poppoea,  o,nd  her  he  afterwards 
Killed  by  a  kick,  while  she  was  in  a  state  of  pregnancy. 

For  thirteen  years  was  he  permitted  thus  to  outrago 
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fiiiman  nature,  fill  of  length  the  empire  was  rouse<I  to 
rid  itself  of  such  a  monster.  Servius  Galba,  who  was 
at  that  time  governor  of  Spain,  and  mnch  revered 
both  by  the  soldiery  and  the  citizens,  accepted  an  in- 
vitation  that  was  given  to  him  to  march  an  army 
towards  Rome.  When  Nero  heard  that  Galba  had  de- 
clared against  him,  he  gave  himself  up  for  lost.  He  made 
one  or  two  efforts  to  put  himself  to  death,  but  his 
courage  always  failed  him.  He  at  length  fled  out  ot , 
the  city  to  the  country  house  of  one  of  his  freedmen. 
There  again  he  purposed  to  put  himself  to  death,  but 
dared  not,  till  he  heard  that  the  senate  had  decreed  thai 
he  should  be  put  in  the  pillory,  and  scourged  to  death, 
and  that  the  soldiers  were  actually  in  pursuit  of  him 
for  that  purpose.  Then,  by  the  assistance  of  an  at- 
tendant, he  gave  himself  a  mortal  wound  with  a  dagger, 
and  expired,  just  as  the  soldiers  who  pursued  him  burst 
into  his  apartment. 

Galba  succeeded  him,  and  soon  found  that,  beiny 
raised  to  the  throne  by  the  army,  it  required  more  stea- 
diness  of  purpose  and  of  conduct  than  he  could  com 
mand  to  keep  the  soldiers  in  subordination.  In  his 
attempts  to  do  so  he  rendered  himself  unpopular,  and 
furnished  an  opportunity  for  Otho  who  had  been  a 
favourite  of  his,  and  who  expected  to  succeed  him,  to 
attempt  to  undermine  and  depose  him.  In  this  Otho 
succeeded : — the  soldiers  bore  him  on  their  shoulders 
to  the  Forum,  where  they  found  Galba,  and  put  liini 
to  death. 

Otho,  accordingly,  succeeded  to  the  throne,  but  did 
not  possess  long  his  newly  acquired  dignity.  Other 
commanders  of  armies,  finding  that  the  throne  wag  at 
ihe  disposal  of  the  soldiery,  began  to  aspire  to  that 
dangerous  elevation.  Vitellius,  who  commanded  the 
army  in  Germany,  persuaded  his  soldiers  to  proclaim 
him  emperor,  and  immediately  marched  towards  Rome. 
Otho  went  to  meet  him;  and,  after  a  desperate  conflict 
of  several  days,  in  which  the  two  armies  felt  that  they 
were  contending  for  the  disposal  of  the  whole  Roman 
world,  fought  with  great  obstinacy  and  fory.    At  length 
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Otho  was  defeated,  and  soon  afterwards  killed  himself^- 
naving  reigned  tliree  months  and  five  days.  '4' 

VitelHus  was  then  declared  emperor  by  the  Senate. 
He  entered  Rome  as  a  town  that  he  had  taken  by  con- 
quest, and  immediately  gave  himself  up  to  the  indul- 
gence  of  all  kinds  of  luxury  and  profusion,  and  ren- 
dered himself  proverbial  for  his  gluttony.  By  these 
degrading  practices,  as  well. as  by  his  cruelties,  he  too 
soon  became  unpopular ;  and  the  legions  of  the  east 
availed  themselves  of  the  opportunity  o^  declaring  their 
general  Vespasian  emperor.  When  the  first  army  from 
the  east  entered  Italy,  Vitellius  sent  one  of  his  generals 
to  meet  it,  but  he  being  defeated,  Vitellius  proposed  to 
resign  the  empire  to  Vespasian,  on  condition  of  his  life 
being  spared,  and  a  sufhcient  revenue  allotted  for  his 
support.  Other  circumstances,  however,  occurred  to 
induce  him  to  attempt  to  defend  himself  in  the  city. 
Vespasian's  commander  laid  siege  to  the  city,  forced 
his  way  into  it,  slaughtered  a  large  proportion  of  the 
army  of  Vitellius,  and  at  length  some  of  the  soldiers, 
finding  Vitellius  himself  hid  in  an  obscure  corner,  put 
a  halter  round  his  neck,  killed  him  by  blows,  and  then 
dragged  his  body  through  the  streets  and  cast  it  into 
the  Tiber. 

Vespasian  was  now  declared  Emperor  by  the  Senate, 
A.  D.  70.  He  was  a  man  of  rather  low  extraction,  hia 
father  having  been  a  collector  of  taxes.  His  name 
being  Flavins  Vespasian,  his  accession  to  the  empire 
is  sometimes  regarded  as  the  commencemnt  of  a  new 
dynasty  called  the  Flavian,  as  distinguished  from  the 
Julian,  which  preceded  it.  When  the  way  to  the  empire 
opened  to  him,  he  was  engaged  in  subduing  the  Jews 
who  had  revolted  ;  and  being  under  the  necessity  of 
coming  to  Rome,  he  left  his  son,  Titus,  to  conduct  the 
Jewish  war. 

Vespasian  was  not  tainted  with  the  vices  of  the  pre. 
ceding  emperor.  He  was  a  man  of  rather  austere 
manners.  He  set  himself  steadily  to  reform  the  profli- 
gacy of  both  the  citizens  and  the  army,  and  was  re- 
epected  by  both.     His  government  is  not  charged  with 
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any  public  vice  except  avarice,  and  even  that,  perhaps, 
|H  not  very  sufficient  grounds. 

The  most  remarkable  event  of  Iiis  reign  was  the  dcs- 
/ruction  of  the  city  of  Jerusalem,  and  dispersion  of  the 
lews.  This  event  took  place  A.  D.  69.  The  open 
country  and  provincial  towns  had  been  subdued  by 
V^espasian,  and  the  Jews  made  their  last  stand  in  the 
city  of  Jerusalem.  That  city  was  strongly  fortified  and 
defended  with  the  utmost  o"bstinacy.  The  Jews  in  the 
city  were  divided  into  two  factions  that  were  in  deadly 
hostility  with  one  another.  The  two  factions,  however, 
one  keeping  possession  of  the  city,  and  the  other  of  the 
temple,  united  in  the  defence  against  the  Romans ;  and 
the  city  was  so  strong  that  Titus  felt  himself  under  the 
necessity  of  calling  a  council  of  his  officers,  when  it 
was  determined  to  surround  it  with  a  trencli,  and 
thus  reduce  it  by  famine.  In  the  meanwhile,  how. 
ever,  the  operations  for  assaulting  the  city  went  oii 
<vithout  relaxation  ;  and  at  length  the  besiegers  forced 
..neir  way  into  it,  when  a  scene  of  unexampled  carnage, 
ensued.  Titus  attempted  to  save  the  temjile,  but  in 
vain.  The  city  and  temple  were  burned  to  tlic  ground, 
every  wall  thrown  down,  and  tho  ground  on  which  it 
stood  plowed  up  and  sown  with  salt  as  the  emblem  of 
perpetual  desolation.  Thus  was  the  prediction  of  our 
Lord  fulfilled,  that  not  one  stone  of  the  temple  should 
be  left  on  another. 

Vespasian  and  Titus  then  entered  Rome  in  triumph. 
A  triumphal  arch  was  erected  for  the  occasion,  which 
irtill  stands  almost  entire.  On  this  arch  are  sculptured 
some  of  the  scenes  of  the  Jewish  war,  and  among  others, 
the  Roman  soldiers  bearing  in  tlie  triumph,  the  table  ol 
show  bread,  the  silver  trumpets,  and  the  golden  candle- 
Bticks  with  seven  branches.  Vespasian  also  built  a  pro- 
digious amphitheatre,  capable  of  holding  80,000  spec- 
tators seated,  and  20,000  standing,  M'hicli  still  remain? 
almost  entire,  and  is  known  by  the  name  of  the  Coli- 
Beum.  Twelve  thousand  Jewish  captives  were  em- 
ployed in  its  erection.  Vespasian  reigned  in  all  ten 
years,  and  died  of  natural  disease,  leaving  his  son  Titua 
*.o  succeed  to  the  empire. 
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Titus  fiscendod  the  throne  A.  D.  79,  and  has  been  held' 
up  to  all  ages  as  a  prince  possessing  ahnost  every  vir- 
tue. It  is  to  be  observed,  however,  that  lie  reigned 
only  two  years  and  two  months,  and  that  most  of  the 
Roman  emperors  began  their  reigns  well.  Had  Nero 
himself  reigned  so  short  a  time,  he  too  would  have  been 
set  forth  as  an  example  of  every  thing  amiable  and 
great.  In  the  first  year  of  his  reign,  A.  D.  80,  eruptions 
of  Mount  Vesuvius  took  place,  by  which  the  city  of 
Herculaneum  was  overwhelmed  in  a  torrent  of  lava, 
and  Pompeii  buried  under  an  immense  mass  of  ashes. 
These  towns  were  discovered  in  the  beginning  of  the 
last  century,  Herculaneum  in  1713,  and  Pompeii  40 
years  afterwards ;  and  from  their  ruins  have  been 
collected  some  of  the  most  interesting  remains  of  an- 
tiquity. 

Towards  the  latter  end  of  the  reign  of  Vespasian, 
Agricola  had  been  sent  to  Britain  ;  and,  in  the  reign  of 
'J'itus  he  succeeded  in  bringing  the  southern  part  of  the 
island  under  the  dominion  of  the  empire.  After  a  reign 
of  two  years  and  two  months,  Titus  was  seized  with  a 
violent  fever,  of  which  he  died,  not  without  the  suspi- 
cion of  having  been  poisoned  by  his  brother  Domitian. 

Dojniiian  succeeded  him,  A.  D.  81,  and,  at  first,  he, 
too,  reigned  well,  but  soon  became  one  of  the  most  de- 
graded and  detestable  of  the  Roman  emperors.  His 
character  was  a  compound  of  arrogance,  cruelty,  and 
licentiousness.  Agricola's  success  in  Britain  filled  him 
with  envy  ;  he  recalled  him,  and  that  general  dying 
soon  after,  it  is  suspected  that  Domitian  procured  his 
death  by  poison.  Men  were  daily  put  to  death  for  the 
most  trivial  causes.  In  his  reign,  the  second  persecu- 
tion of  the  Christians  took  place,  when  the  Apostle 
John  was  banished  to  the  island  of  Patmos,  and  there 
wrote  his  Apocalypse,  or  book  of  Revelations.  The 
governor  of  Ui)per  Germany  revolted  from  him  ;  but 
prematurely : — he  was  defeated  and  slain.  At  length  his 
wife  Domitia,  having  discovered  that  her  name  was  in- 
Berted  in  his  tablets  to  be  destroyed,  and  also  the  names 
of  several  oiFicers  about  the  palace,  headed  a  con- 
fPMracy   against   him,  by  which  he  was  put   to  death. 
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ffis  death  was  regretted  only  by  the  soldiery,  whoso 
favour  he  had  taken  care  to  secure,  by  frequent  and 
large  distributions  of  money  among  them.  The  senate 
immediately  began  to  load  his  memory  with  reproach, 
and  proceeded,  before  the  soldiers  had  an  opportunity  of 
making  an  appointment  of  their  own,  to  name  his  suc- 
cessor, so  that  on  the  very  day  of  his  death,  Nerva  was 
chosen  to  the  empire  A.  D.  96. 

Nerva  Avas  an  amiable  but  somewhat  imbecile  man. 
The  people,  however,  had  been  so  much  accustomed  to 
be  governed  by  the  most  furious  tyrants,  that  they  re- 
garded his  gentle  reign  with  rapture.  Nerva  recalled 
all  the  Christians  who  had  been  banished  from  Rome 
during  the  former  reign.  Finding  the  soldiery  disposed 
to  dictation  and  tumult,  and  his  own  strength  decaying, 
for  he  was  about  65  years  of  age  when  he  was  called 
to  the  throne,  he  wisely,  overlooking  his  own  family, 
chose  Ulpius  Trajan  to  succeed  him  ;  and,  about  three 
months  after  this,  he  died,  having  reigned  only  one  yeal 
•and  four  months.  Nerva  was  the  first  foreigner  that 
ever  reigned  in  Rome. 

Trajan  accordingly  succeeded  him,  A.  D.  98.  He 
was  a  Spaniard  by  birth,  and  at  the  time  of  his  adoption 
by  Nerva,  was  governor  of  Upper  Germany.  He  had 
l»een  the  pupil  of  the  celebrated  Plutarch  the  biographer. 
He  was  a  man  of  great  vigour,  both  of  body  and  mind, 
and  proved  a  warlike  and  energetic  prince.  The  bar- 
barous nations  that  lay  upon  the  outskirts  of  the  em- 
pire were  now  becoming  troublesome  anrl  dangerous. 
The  Dacians  that  inhabited  the  country  to  the  north  of 
the  Danube,  invaded  the  empire.  Trajan  marched 
against  them,  defeated  them,  erected  a  bridge  across  tho 
Danube  which  consisted  of  22  arches,  the  ruins  of  which 
remain  till  the  present  day,  and  reduced  Dacia  to  the 
condition  of  a  province  of  the  Roman  empire. 

Trajan,  however,  led  away  by  the  prejudices  tha\ 
existed  against  tlie  Christians,  permitted  them,  abnui 
the  ninth  year  of  his  reign,  to  be  furiously  persecuted ; 
and  many  of  them  were  put  to  death  by  popular  tu. 
mults,  and  by  judicial  proceedings .  After  some  (ime^ 
however,  being  satisfied  that  they  were  cr  Vf>f,^eading 
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I'eople,  he  put  a  stop  to  the  persecution.  In  his  reign, 
he  Jews  made  a  fanatical  insurrection  against  the  go- 
rernment  of"  Rome,  in  all  parts  of  the  empire,  expecting 
that  some  signal  deliverance  would  be  sent  to  them  from 
God.  They  took  advantage  of  the  absence  of  Ti'ajan, 
in  an  expedition  to  the  east,  to  massacre  all  the  Greeks 
and  Romans  whom  they  could  get  into  their  power,  per- 
petrating the  most  revolting  cruelties.  Their  crimes, 
however,  only  recoiled  upon  themselves,  and  brought 
upon  them  a  terrible  retribution  from  the  enraged  army 
and  populace  of  the  empire. 

In  the  east,  Trajan  extended  the  limits  of  his  empire  ; 
but,  on  returning  towards  Rome,  he  was  seized  in  the 
city  of  Selucia  with  apoplexy,  of  which  disease  he  died 
after  a  reign  of  19  years,  A.  D.  117.  A  splendid  column 
was  erected  to  his  memory  during  the  reign  of  his  suc- 
cessor, which  still  continues  to  be  one  of  the  most  inte- 
resting ornaments  of  modei'n  Rome. 


SECOND    CENTURY. 

Adrian,  his  nephew,  was  chosen  to  succeed  him — 
Tlie  character  of  his  government  was  totally  different 
Irom  that  of  Trajan.  He  was  a  man  of  peace,  and 
adopted  every  method  to  promote  and  maintain  peace. 
He  was  one  of  the  most  remarkable  of  the  Roman  em- 
perors for  the  variety  of  his  endowments :  and,  although 
ins  private  character  was  stained  with  many  faults,  his 
public  acts  seem  to  have  been  dictated  by  sound  policy. 
The  barbarians  still  continuing  their  irruptions  into  the 
empire,  had  adopted  the  method  of  watching  the  ab- 
sence of  the  Roman  armies  to  make  their  incursions, 
and  retiring  before  them  when  they  came  to  drive  them 
back.  Adrian,  finding  that  according  to  tliis  mode  of 
warfare,  the  bi'idge  which  Trajan  built  was  at  least  as 
convenient  for  his  enemies  as  for  himself,  destroyed  it. 
His  mode  of  obtaining  peace  in  the  eastern  part  of  the 
empire,  was  an  act  of  more  questionable  policy.     He 
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purchased  the  barbarians  off  by  large  sums  of  money ; 
which  could  only  encourage  them  to  meditate  new 
invasions. 

He  gave  orders  for  the  rebuilding  of  Jerusalem, 
which  work  was  performed  with  great  expedition,  by 
the  assistance  of  the  Jews ;  but  that  infatuated  people 
oeing  enraged  by  the  privileges  which  were  granted 
to  the  Pagan  worshippers  in  their  renovated  city,  fell 
upon  the  Romans  and  Christians  that  were  dispersed 
through  Judea,  and  mercilessly  put  them  to  the  sword. 
Adrian  sent  a  powerful  army  against  them,  which 
subdued  them,  but  not  till  after  two  years  of  warfare, 
during  which  1000  towns  wez'e  demolished,  and  nearly 
600,000  men  killed  in  battle.  Adrian  banished  all 
Jews  from  Judea,  and  forbade  them,  on  pain  of  death, 
to  come  within  vieAv  of  it. 

Adrian  spent  a  considerable  part  of  his  time  in  tra- 
velling through  the  empire.  Among  other  places,  he 
I'isitcd  Britain ;  and,  for  the  better  security  of  the 
southern  parts  of  this  province,  he  built  a  wall  of  earth 
and  stone  across  the  island,  between  the  river  Eden,  in 
Cumberland,  and  the  Tyne,  in  Northumberland,  some 
portions  of  which  can  still  be  traced.  After  13  years, 
spent  in  striving  to  regulate  the  empire,  and  reform 
abuses  in  it,  he  returned  to  Rome,  with  the  intention  of 
ending  his  days  there  :  and  while  there,  he  introduced 
many  wise  regulations  into  the  city,  particularly  the 
restraining  of  masters  from  putting  to  death  their  slaves 
without  trial,  and  pi-eventing  slaves  from  being  tortured 
to  discover  the  murder  of  their  masters. 

As  he  advanced  in  age,  he  became  subject  to  great 
iodily  pain,  so  that  he  ardently  desired  to  die,  and 
requested  those  around  him  to  dispatch  him ;  none  how- 
ever  could  be  found  to  entjage  in  so  danjjerous  a  service, 
and  lie  was  permitted  to  die  naturally,  after  a  reign  of 
nearly  22  years,  A.  D.  188.     He  was  succeeded  by 

Antonivs,  who,  partly  from  his  attaciimont  to  tlie  idol- 
worship  of  the  empire,  and  partly  from  his  tenderness 
^u  Adrian  while  he  was  dying,  has  obtained  the  name 
of  Pius.  His  character  stands  high  for  justice  and  mo- 
deration, and  generally  for  primitive  strictness  of  morals 
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No  regular  account  of  the  transactions  of  his  reign  has 
come  down  to  us  ;  but  his  general  policy  was  rather  to 
preserve  the  bounds  of  the  empire,  than  to  extend  them. 
He  was  wont  to  say,  after  Scipio,  that  he  would  rather 
save  one  citizen,  than  kill  a  thousand  enemies.  He 
died  of  fever  at  the  age  of  75,  having  reigned  23  years. 
On  his  death-bed  he  confirmed  an  adoption  of  Marcus 
Aurelius,  which  he  had  previously  made,  and  nominated 
him  as  his  successor. 

Marcus  Aurelius,  who  also  took  the  name  of  Anto- 
ninus,  accordingly  succeeded  to  the  empire ;  but  asso- 
ciated  with  him  Lucius  Verus.  Marcus  Aurelius  is 
frequently  called  Anloninus  Philosophus,  and  is  thus 
distinguished  from  his  predecessor,  Antoninus  Pius. 
He  is  justly  regarded  as  one  of  the  best  of  the  Roman 
emperors.  Verus  was  almost  a  contrast  to  him  in  all 
the  features  of  hia  character,  being  dissolute  and  igno- 
rant ;  yet  they  seem  to  have  conducted  the  affairs  of 
the  empire  in  uninterrupted  amity. 

When  Antoninus  came  to  the  throne,  he  was  urged 
by  the  pagan  priests  and  others  to  persecute  the 
Christians ;  but  he  received  that  proposal  with  indig. 
nation ;  and,  on  the  contrary,  interposed  his  authority 
for  their  protection.  During  his  reign  the  empire  was 
visited  with  several  heavy  calamities.  An  inundation 
of  the  Tiber  destroyed  a  vast  multitude  of  cattle,  and 
caused  a  famine  in  Rome.  This  famine  was  followed 
by  an  invasion  of  the  Parthians,  and  about  the  same 
lime  the  Celti  made  an  irruption  into  Gaul  and  Rhfctia. 
Verus  went  against  the  Parthians,  defeated  them  and 
drove  them  out  of  Mesopotamia.  About  the  same 
time  a  pestilence  ran  over  the  empire,  making  dreaditil 
havoc  of  the  inhabitants.  The  Marcomanni,  another 
German  tribe,  began  to  take  up  arms  against  the 
Romans.  The  two  emperors  marched  to  meet  them, 
but  Verus  died  by  the  way.  In  the  conflict  that 
ensued,  the  Romans  were  defeated  with  great  slaughter. 
The  emperor  made  vigorous  preparalions  for  renewing 
the  war ;  but  his  army  being  blocked  up  by  the  Quadi, 
a  German  tribe,  an  incident  happened  which  has  given 
jnaa  to  many   QQntradiolory  etatements.       ri)e    J-'oinan 
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/irrny  were  in  danger  of  perishing  with  thirsl,  and  the 
eftemy  assailed  tiicui  in  that  condiuon,  wiicn  suddenly 
a  copious  rain  fell,  which  refreshed  the  Ronians,  while, 
at  the  same  time,  a  storm  of  thunder  and  hail  beat  in 
the  faces  of  the  assailants,  and  enabled  the  Romans  to 
overcome  them.  The  pagan  writers  ascribe  this  inter- 
position to  magicians :  the  Christians  ascribe  it  to  the 
prayers  of  a  body  of  Christians  who  were  in  the  army, 
chiefly  in  the  12th  legion,  from  which  that  legion  oh, 
tained  the  name  of  the  thundering  legion.  Soon  after 
this  Avidius  Cassius  revolted,  but  was  killed  by  a  cen- 
turion.  In  A.  D.  179,  the  Marcomanni  again  invaded 
the  empire.  Antoninus  went  against  them  and  obtained 
a  victory  over  them ;  but  died  before  he  had  complettd 
the  war,  A.  D.  180.  During  his  reign,  the  Roman 
rampart  which  ran  between  the  Forth  and  the  Clyde  in 
Scotland,  known  vulgarly  by  the  name  of  Graham'a 
Dyke,  was  built.     Antoninus  was  succeeded  by 

Commodus,  his  son,  a  weak  and  dissolute  prince,  who 
has  made  himself  remarkable  only  for  his  licentiousness, 
cruelty  and  injustice.  After  a  reign  of  13  years,  he 
was  r.ssassinated  by  a  conspiracy  of  the  members  of  his 
liousehold.     He  was  succeeded  by 

Perlinax,  A.  D.  192,  who  had  been  previously  nomi- 
nated to  the  empire.  He  was  of  low  birth,  and  had 
risen  to  eminence  by  his  military  virtues  and  talents. 
He  reigned  but  three  months  ;  after  which,  he  was  mur- 
dered by  the  soldiery.  The  praetorian  soldiers  then 
set  up  the  empire  for  sale ;  and  it  was  purchased  by  a 
weak  but  rich  man,  named 

Didius  Julianus.  Didius.  had  amassed  his  money  hy 
avarice ;  and,  continuing  to  manifest  an  avaricious 
disposition,  he  soon  became  unpopular  with  the  sol- 
diers ;  and  Severus,  an  African  by  birth,  induced  the 
army,  which  he  commanded,  to  proclaim  him  em- 
peror. Severus  immediately  marched  towards  Rome 
and  Didius  was  slaia. 

Severus  succeeded  him,  A.  D.  194,  having  overcome 
iwo  other  competitors  for  the  tlirone.  His  reign  was 
energetic,  but  cruel.  He  went  against  the  Parthians, 
who  were  then  invading  the  frontier*  of  the  empire,  and 
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overcame  them, — compelled  the  submission  of  the 
King  of  Armenia,  and  destroyed  several  cities  in 
Arabia  Felix.  He  entered  Rome  in  triumph  ;  a  splen- 
did  triumphal  arch  having  been  erected  to  receive  liim, 
which  is  still  in  good  preservaii'^n.  The  Roman  sub- 
jects in  Britain  being  harassed  uiQ  i-  danger  of  being 
destroyed  by  the  northern  inhabitants,  he  went  xhither, 
drove  back  the  Caledonians,  and  built  a  wall  across  the 
island  between  the  Solway  Frith  and  the  German 
Ocean.  He  did  not  long  survive  his  successes  in 
Britain,  but  died  at  York,  after  an  active  though  cruel 
reign  of  about  18  years. 


THIEK    CENTURY. 


Caracalla  and  Geta,  the  sons  of  Severus,  being 
acknowledged  as  emperors  by  the  army,  A.  D.  211, 
began  to  manifest  their  hatred  of  one  another  even 
before  their  arrival  at  Rome.  Caracalla,  at  length, 
resolving  to  govern  alone,  rushed  into  Geta's  apartment, 
followed  by  a  troop  of  ruffians,  and  murdered  Geta  in 
his  mother's  arms.  He  tlien  became  one  of  the  most 
execrable  tyrants  that  ever  disgraced  the  empire.  He 
even  outdid  Nero  and  Domitian  in  his  barbarities ;  till 
Macrinus,  the  commander  of  the  forces  in  Mesopotamia, 
was  roused  to  get  rid  of  him,  and  employed  a  person 
)0  assassinate  him,  after  he  had  reigned  six  years.  The 
soldiers  then  fixed  upon     • 

Macrinus  as  emperor,  not  knowing  the  part  which 
be  had  taken  in  the  assassination  of  Caracalla.  He 
was  permitted  to  reign  little  more  than  one  year,  when, 
having  been  defeated  by  some  seditious  legions  of  his 
own  army,  he  was  pursued  and  killed. 

HeJigobalus,  a  boy  of  about  14  years  of  age,  was 
then  called  to  the  throne  by  the  army.  His  whole 
reign  was  a  compound  of  effeminacy,  prodigality  and 
cruelty.  At  lengtli,  after  four  years,  the  soldiers  be- 
came   tired    of  lam,   mutinied,   pursued    him    into    his 
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palacp,  dragged  him  out,  murdpred  him,  and  threw  bn 
liodv  into  the  Tiber.     Heliogabalus  was  succeeded  by 

Alexander,  his  cousin  gennan.  He  was  a  prince  of 
great  energy,  strict  justice,  and  great  humanity,  Al- 
thougii  but  16  years  of  age  wlicn  he  was  called  to  the 
empire,  he  was  one  of  the  most  accomplished  and  able 
n't  the  emperors.  In  his  reign,  the  Germans  began  to 
pour,  in  immense  swarms,  into  the  empire.  They  pass- 
ed the  Rhine  and  the  Danube,  and  threw  Italy  itself 
into  extreme  consternation.  The  emperor  resisted  them 
in  person,  and  drove  them  back  ;  he  was,  however,  cut 
off  by  a  mutiny  among  his  own  soldiers,  after  a  reign 
of  13  years. 

Maxhnin,  wlio  had  been  the  chief  promoter  of  the 
sedition  against  Alexander,  was  then  chosen  emperor. 
He  was  a  man  of  great  stature,  strength  and  courage 
He  had,  by  his  extraordinary  personal  qualifications 
attracted  the  notice  of  the  emperor  Severus,  who  intro 
duced  him  into  his  body  guard ;  and  from  that  statior 
he  rose  to  the  throne  itself.  The  leading  feature  of  hif 
character  was  brutal  ferocity,  which  his  elevation  gave 
nim  ample  means  of  indulging.  He,  however,  carriee- 
on  his  military  operations  with  great  vigour,  and  defeat- 
ed the  Germans  in  several  battles.  His  cruelties  pro. 
voked  several  attempts  to  destroy  him,  none  of  wliicb. 
succeeded,  till  the  soldiers,  having  gained  over  his; 
guards,  entered  his  tent  while  he  was  asleep,  and  slew 
both  him  and  his  son,  after  a  reign  of  three  j'ears. 
After  him 

Pupienus  and  Balhienus  reigned  A.  D,  238,  but  dis- 
Rgrreing  between  themselves,  they  were  both  slain  by 
the  soldiers.     After  the  murder,  the   soldiers  passing 
^  along  the  street,  met 

Gordian,  whom  they  declared  emperor  on  the  spot, 
k.  I).  238.  He  was  a  youth  of  16  yearsof  age,  and  of 
good  dispositions  and  abilities.  The  army,  however, 
30on  began  to  be  dissatisfied,  and  their  complaints  were 
artificially  fomented  by  one  Philip  an  Arabian.  Philip 
succeeded  in  having  himself  associated  in  the  empire 
with  Gordian ;  and  when  he  found  his  authority  suffi. 
ciently  strong,  he  ordered  Gordian  to  be  slain. 
16 
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riii/ip  thnn  hecnme  emperor,  and  associated  his  soti^"' 
v»  vtli  him,  A.  D.  243,  a  boy  of  six  ye&,rs  of  age.     The' 
army,   however,  soon  revolted  in  favor  of  Decius  Ju- 
lianus,  his  general,  when  Philip  was  put  to  death,  and 

Decius  became  empei'or  A.  D.  248.     He  was  a  man 
of  talent  and  moderation,  and  seemed  for  a  time  to  re- 
tard the  fall  of  tlie  empire.     He  was  killed,  after  a  reign;'' 
jf  two  years  and  a  half,  by  an  ambuscade  of  the  enemy.* 
He  was  a  furious  persecutor  of  the  Christians.  '' 

Galhis,  who  had  betrayed  the  Roman  army,  had 
sufficient  address  to  get  himself  proclaimed  emperor, 
A.  D.  251.  He  was  the  first  that  agreed  to  pay  an 
annual  tribute  to  the  Goths  to  induce  them  to  cease  "* 
from  disturbing  the  empire.  Gallus  wished  for  relief  " 
from  foreign  enemies,  that  he  might  give  himself  up  to 
indulgence.  Meanwhile,  however,  he  permitted  the 
Pagans  to  wreak  their  malice  on  the  Christians,  who 
were  becoming  very  numerous.  A  pestilence  raged 
'hroughout  the  empire  with  great  fury  in  his  reign. 
kx.  length  his  general  iEmilianus  revolted  from  him, 
dnd  Gallus  and  Jiis  son  were  slain  in  the  battle  thai 
ensued.  The  senate  refused  to  acknowledge  iEmiliamis, 
and  an  army  that  was  stationed  near  the  Alps  chose 

Valerian,  their  commander,  to  succeed  to  the  throne 
A.   D.   253.     He   seemed   to  set   about   reforming  the 
state    with    vigour,    but   the   Persians    invading    Syria,;!^ 
Valerian  was  taken  prisoner,  and  sufiered  an  imprison-'^' 
ment  of  seven  years,  in  which  he  was  treated  with  every 
indignity.     When  Valerian  was  taken  prisoner,  ^"^ 

Gallienus  his  son    proposed   to    revenge   the    insutti'^ 
and    was   chosen    emperor,    A.  D.   259.     But   it   sooh'^ 

ppeared  that  he  was  more  intent  on  the  indulgences 
dian  the  labours  of  royalty ;  and  set  himself  down  to  a'^" 
life  of  ease  and  luxury.  At  this  time,  there  were  n6'^ 
less  than  30  competitors  for  the  throne,  who  are  some'i^ 
times  absurdly  called  the  30  tyrants,  in  reference  tothfl" 
Athenian  rulers  after  the  Peloponnesian  war.  One  oF" 
ihese  aspirants  to  the  throne  had  taken  possession  off 
Milan.  Gallienus  was  obliged  to  march  against  him,  bui'~ 
was  slain  during  the  expedition,  by  his  own  soldiers. 

F/aoius  Claudius,  was  named  to  succoe'l  him,  A.  D 
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2G3,  a  man  of  energy  and  talent,  having  done  excellent 
service  against  the  Goths ;  but  after  a  great  vrctory 
over  these  unwearied  enemies,  he  was  seized  with  a 
fever,  of  which  he  died.     Upon  his  death 

Avrelian  was  acknowledged  by  all  the  states  of  the 
empire.  He  was  a  man  of  great  courage  and  personal 
strength,  and  rapid  in  his  military  movements.  One  of 
the  most  noted  events  of  his  reign  was  his  subduing 
and  taking  prisoner  Zenobia,  the  queen  of  Palmyra. 
Longinus,  th.c  celebrated  author  of  the  treatise  on  tlie 
Sublime,  was  secretary  to  Zenobia,  and  he  was  by 
Aurelian's  orders  put  to  death.  This  emperor's  seve- 
rities were  at  length  the  cause  of  his  destruction.  His 
Dwn  secretary  having  been  threatened  by  inm,  farmed 
a  conspiracy  against  him,  which  succeeded,  and  he 
was  slain,  having  reigned  live  years.  After  some  time, 
'he  senate  chose 

Tacilus,  a  man  of  75  years  of  age,  to  succeed  him, 
\.  D.  275.  He  was  a  man  of  great  merit;  no  way 
Ambitious  of  the  honors  that  were  offered  to  him.  He 
began  with  moderation  ;  but  after  reigning  six  months, 
he  ^as  seized  with  fever  and  died.  After  his  death  his 
half  brother  attempted  to  succeed,  but  being  defeated 
by  Probus,  he  killed  himself. 

Probus  was  then  declared  emperor;  he  was  bred  a 
ioldier,  and  was  noted  for  his  determined  bravery. 
During  his  reign,  every  year  produced  new  calamities 
to  the  empire,  by  the  incursions  of  enemies.  These  he 
repelled  with  great  energy,  being  every  where  victori- 
ous, till,  as  he  was  marching  to  Greece,  he  was  slain  by 
his  mutinous  soldiers.     He  was  succeeded  by 

Cams,  A.  D.  232,  who  associated  with  him  his  two 
sons  Carinus  and  Numerian.  Several  nations  in  the 
west  having  revolted,  he  sent  his  son  Carinus  against 
chem,  and  advanced  himself  against  his  eastern  ene- 
mies. He  defeated  them,  but  was  struck  dead  by  light- 
ni^ig,  after  having  reigned  about  16  months.  ]n  the 
midst  of  the  tumult  and  the  attempts  of  Numerian  ana 
Carinus  to  secure  the  empire  that  was  occasioned  by 
the  death  of  the  emperor, 

Uioclesian,  one  wf  the  ablest  generals  of  his  day, 
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was  ciiosen,  A.  D.  2S4.  In  Wis  lime,  tlio  noriiierri 
barliarians  having  discovered  the  want  ot"  discipline  and 
energy  in  the  Roman  legions,  poured  down  in  swarms 
on  the  devoted  territory.  The  Scythians,  Goths,  Sur- 
niatians,  Alani,  Cursii,  and  Quadi,  assailed  it  along 
the  whole  northern  frontier.  Dioclesian  had  choLsen 
Maximian  as  his  colleague,  and  afterwards  took  two 
other  colleagues,  ConstantiusChlorus  and  Galerius,  witli 
xhe  title  of  Ctesars.  These  emperors  gained  many 
victories  over  the  barbarians,  but  without  the  slighlesi 
etTect  in  putting  a  stop  to  their  incui'sions. 

Dioclesian  has  rendered  himself  notorious  by  the 
most  furious  and  persevering  persecution  of  ihe  Chris- 
tians, which  they  were  ever  called  to  endure;  but,  in 
his  etlbrt  to  crush  tliem,  he  was  as  much  disappointed, 
as  in  his  attempts  to  subdue  and  restrain  the  barbarians. 
At  length,  being  threatened  with  a  civil  war,  Dioclesian 
and  Maximian  resigned  the  empire,  and  on  the  same 
day,  both  retired  into  private  stations.  Dioclesian  lived 
in  his  palace  near  Salona,  amusing  himself  in  the  cul- 
tivation of  his  garden  till  he  died,  either  by  poison  or 
insanity.  After  the  resignation  of  Dioclesian  and 
Maximian, 

Constantius  Chhrus  and  Gahrius,  the  two  Citsars 
were  universally  acknowledged  as  their  successors. 
Galerius  immediately  began  to  take  measures  for  ulti- 
mately  centering  the  sole  government  in  himself: 
but  liis  arrangements  were  rendered  abortive  by  ilie 
elevation  of  Constantino,  the  son  of  Constantius  Chlorus. 
Constantius  died  at  York,  A.  D.  306,  having  appointed 
his  son  Constantine  as  his  successor.  Galerius  died 
soon  afterwards,  and  his  government  was  distributed 
between  Licinius  and  Maximian.  There  were  now, 
therefore,  four  emperors,  Maxentius  and  Maximian, 
who  had  entered  into  a  secret  treaty  with  one  anoUicr, 
Constantine  and  Licinius,  who  were  naturally  led  to 
associate  for  mutual  defence  against  their  rivals. 

Maxentius  was  in  possession  of  Rome,  and  a  stedfast 
Bupporter  of  Paganism.  Constantine  marched  against 
him,  and  during  his  march  he  made  a  public  profession 
of  Christianity.      Most  of  his  army,  it  is  said,  were 
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Christians;  and  his  profession  of  Cliristianity,  nor 
merely  attached  them  the  more  to  him,  but  procured 
for  him  many  adherents  in  all  parts  of  the  empire. 
Maxentius  was  defeated,  and  drowned  in  his  flight, 
while  attempting  to  cross  the  Tiber.  Maximian,  who 
governed  in  the  east,  marched  against  Licinius,  but 
was  also  defeated,  and  soon  afterwards  died. 


SECOND  ERA. 

Constantine. 


At  this  era,  the  Roman  empire  still  retained  its 
ascendancy ;  but  its  armies  had  lost  mucii  of  their 
energy.  They  had  been  pampered  and  ruined  by 
success,  and  had  taken  into  their  own  hands  the 
appointment  of  the  emperors.  Constantine  having 
built  Constantinople,  constituted  it  the  capital  of 
the  eastern  portion  of  the  empire,  and  thus  rent  the 
empire  into  two  parts.  He  also  became  professedly 
a  Christian ;  and  his  accession  drew  multitudes  into 
the  church,  many  of  whom,  in  all  probability,  knew 
little  of  Christianity,  beyond  the  name. 


FOURTH    CENTURY. 

Constantine  and  Licinius  thus  remained  undisturbed 
possessors  of  the  Roman  world.  It  was  not,  however, 
likely  that  both  would  be  satisfied  with  only  a  share  of 
sovereignty,  and  accordingly,  a  contest  soon  arose, 
which  terminated  in  favor  of  Constantine. 

Constantine  thus  having  become  sole  monarch, 
adopted  measures  for  establishing  Christianity  as  the 
religion  of  the  empire,  which  was  efiected,  as  it  would 
appear,  without  much  difficulty.  The  battle  had  already 
been  fought  in  the  dilTusion  of  the  truth ;  so  that 
16* 
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large  portion  of  his  subjects  were  already  professing 
Christiansi. 

Another  important  chanije  introduced  by  this  emperor 
was  his  building  Constantinople,  and  constituting  that 
city  the  capital  of  the  empire,  and  removing  thither 
with  his  whole  court.  This  measure  ultimately  caused 
a  division  of  the  empire  into  the  western  and  eastern  ; 
the  capital  of  tlie  one  being  Rome,  and  that  of  the 
other  Constantinople.  This  result  was  hastened  by  his 
dividing  his  empire  among  his  three  sons.  Constantine 
died,  A.  D.  3.37,  and  was  succeeded  by  his  three  sons, 

Constantine,  Conslantius,  and  Consians.  The  weakness 
oroduced  by  this  division  encouraged  tlie  enemies  of 
<he  empire,  who  had  been  restrainea  by  the  power  and 
vigour  of  Constantine,  to  take  up  arms.  The  most 
remarkable  and  dangerous  of  these  enemies  was  Sapor, 
king  of  Persia.  He  was  vigorously  opposed  by  Con- 
Btantius,  but  with  various  success,  till  both  parties  being 
wearied  with  the  struggle,  and  new  enemies  to  eacli 
appearing,  they  concluded  a  peace. 

In  the  mean  while,  Constantine  attempted  to  dis- 
possess  his  brother  Constans  of  his  dominions,  but 
perished  in  the  attempt.  Constans  governed  so  tyrannu 
cally,  that  he  provoked  an  insurrection,  headed  by 
Magnentius,  who  commanded  the  western  troops  of  the 
west.  Constans  was  unprepared  for  this  insurrection, 
and  fled,  but  was  overtaken  and  put  to  death.  Mag- 
nentius  jiad  now  to  contend  with  Constantius,  the  other 
brother.  A  decisive  battle  was  fought  near  the  town 
of  Mufsa,  on  the  river  Drave,  and  the  army  of  Mag. 
nentius  defeated,  and  almost  extirpated.  This  battle 
was  decisive,  not  only  of  the  fate  of  Magnentius,  who 
afterwards  put  himself  to  death,  but  of  the  empire  itself. 
60  many  well  disciplined  veterans,  as  were  lost  on  that 
fatal  day,  could  never  be  replaced  ;  and  never  again 
did  an  emperor  command  an  army  such  as  that  whicli 
fell  on  the  plains  of  Mursa. 

Constantius  thus  became  monarch  of  the  whole 
Roman  empire.  But  the  emergencies  of  the  state 
compelled  him  to  nominate  an  associate.  Gallus  and 
Julian  his  cousina,  nephe^'^  of  Constantine  the  Great, 
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hnrl  heen  kept  in  confinement  from  their  childhood. 
Giilius  was  now  called  forth  to  he  associated  with  Con- 
stantius;  hut  conducting  himself  indiscreetly,  he 
alarmed  the  jealousy  of  Constantius,  and  was  put  to 
death.  His  brother  Julian  was  then  chosen,  who  con- 
ducted the  affairs  of  the  western  empire  with  much 
ability.  Constantius  became  jealous  of  htm  also,  and 
demanded  some  of  his  troops,  under  pretence  that  rein- 
forcenients  were  required  in  the  east.  The  troops  re- 
fused to  march,  and  Julian,  after  some  delay,  sanctioned 
their  disobedience.  A  civil  war  was  averted  by  the 
death  of  Constantius,  when 

Julian  became  emperor  A.  D.  361.  He  had  been 
educated  in  Christianity,  but  had  a  strong  bias  towards 
the  Pagan  religion  and  philosophy.  Wliile  he  was  r 
Bubject,  he  continued  to  profess  Christianity,  or  at 
least  not  openly  to  deny  it ;  but  when  he  attained  to 
supreme  power,  he  openly  embraced  Paganism.  From 
this  circumstance  he  has  acquired  the  name  of  thti 
apostate.  He  did  not,  however,  persecute  the  Christians, 
He  had  observed  that  persecution  only  increased  their 
numbers.  He  therefore  attacked  them  by  more  subtle 
means. — by  fomenting  quarrels  among  them,  by  dis- 
countenancing  them,  by  encouraging  and  favourin.f^ 
Pagans,  and  by  reviving  the  Pfigan  worship,  which  had 
frillen  into  disuse,  in  all  its  splendour;  also  b)' argu- 
ing against  Cliristianily  in  his  writings  and  conversa- 
tions. For  tlie  purpose  of  providing  such  an  argu. 
ment,  he  attempted  to  rebuild  the  temple  at  Jerusa- 
lem ;  but  could  not  succeed.  The  most  respect- 
able  writers  of  his  age  attribute  the  defeat  of  this 
attempt  to  a  iiiiruculous  interposition,  which  inter- 
rupted the  worlcmen,  so  that  they  did  not  dare  te 
piDcepd  with  the  work.  But  whether  the  interposition 
was  mirnculouf?  or  not,  it  is  agreed  on  all  hands,  that 
the  attempt  was  made  by  Julian,  a  monarch  of  th« 
Roman  empire,  and  that  it  fitiled. 

The  Persians  were  at  this  time  carrying  on  war 
against  the  Romans  with  vigour,  and  Julian  marched 
to  oppose  them.  On  his  way,  he  revived  the  Pagan 
worship    wherever    he    went,   consulted    lh«    ancient 


168 

oracles  respecting  the  erent  of  his  enterprise,  and  wtis 
uniformly  assured  of  success.  Full  of  hope  and  con- 
fidence,  inspired  by  these  assurances,  he  marched 
towards  Persia,  crossed  the  Euphrates  and  Tigris, 
and  penetrated  some  way  into  the  enemy's  territory. 
But  the  Persians  had  laid  waste  the  country  on  his 
line  of  march,  and  he  was  at  length  compelled  to  re- 
treat. The  Persian  horse  now  harassed  him  con- 
tinually. It  was  in  vain  that  the  Romans  were  victo- 
rious in  every  encounter,  the  enemy  only  retired  to 
renew  the  assault,  till,  at  length,  Julian,  in  his  eager, 
ness  to  repulse  one  of  these  attacks,  was  mortally 
wounded,  and  died  the  same  evening,  having  reigned 
only  twenty  months.  The  army,  reduced  to  grea/ 
straits,  chose 

Jovian,  an  able  commander,  to  succeed  him,  A.  D 
363.  When  Jovian  was  thus  raised  to  the  throne,  he  and 
his  army  were  in  imminent  danger  of  perishing  by 
famine.  Unexpectedly  the  Persians  sent  proposals  of 
peace,  upon  the  condition  that  the  Romans  should 
restore  five  provinces  which  had  been  taken  from 
them  in  the  reign  of  Dioclesian.  To  these  condi, 
tions  Jovian  agreed,  and  this  was  the  first  permanent 
dismemberment  of  the  empire.  Jovian  did  not  live  to 
return  to  Rome,  or  even  to  Constantinople ;  but  was 
found  dead  in  his  bed  on  his  way  thither.  At  Antioch, 
however,  he  had  revoked  all  the  laws  that  Julian  had 
made  against  Christianity. 

Valeniinian  was  cliosen  emperor,  and  then  named 
his  brother  Valens  as  his  colleague.  The  empire  being 
assailed  on  all  sides  by  the  barbarians,  the  two  em- 
perors divided  the  empire  between  them,  Valcntinian 
receiving,  as  his  share,  the  western,  and  Valens  the 
eastern  part  of  it.  The  Goths,  in  the  reign  of  Valens, 
advanced  up  to  the  very  suburbs  of  Constantinople, 
defeated  and  killed  the  emperor,  and  then  laid  siege  to 
Adrianople,  but  were  repulsed  with  great  slaughter. 
After  their  repulse,  great  numbers  of  them  were 
cut  to  pieces  by  the  Saracens,  who  had  come  to  the 
aid  of  the  Romans.  Valentinian  continued  to  make 
head  against  the  barbarians  who  invaded  his  part  of 
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4ine  empire,  till  A.  D.  375,  when  lie  died  in  thf  12th 
year  of  his  reign.  At  his  defitli  he  was  sucrecfied  in 
the  west  by 

Gratian,  and  the  western  empire  being  at  this  time 
without  any  emperor,  he  obtained  the  sovf.ieignty  of 
that  also.  Me  was  immediately  engaged  m  conflict 
with  the  barbarians,  wlio  threatened  the  empire  with 
destruction.  Finding  himself  pressed  on  all  sides,  he 
chose  Theodnsius  as  his  partner,  and  coinmitted  the 
east  to  his  care.  Theodosius  was  an  able  general,  and 
of  generous  di.spositions.  He  was  a  decided  favourer 
of  Cliristianity,  and  did  miicli  towards  the  abolition  of 
rdolatry,  destroying  the  idols  and  temples  of  the 
heathens.  While  Theodosius  was  employed  in  com- 
bating the  barbarians  in  the  east,  Gratian  was*  attacked 
by  a  usurper  in  the  west  named  Maximus.  Gratian 
had  previously  given  his  brother  Valentinian  (known  as 
Valentinian  II.)  a  portion  of  his  dominions.  Maximus 
succeeded  in  putting  Gratian  to  death,  and  then  at- 
tacked Valentinian.  Valentinian  lied  to  Theodosius, 
who  espoused  his  quarrel,  attacked  and  defeated  Max- 
imus, took  him  prisoner,  and  put  him  to  death.  Va- 
lentinian II.  was  afterwards  murdered  by  a  general  of 
his  army,  and  Eugenius  raised  to  the  throne.  Theo- 
dosius attacked  and  defeated  him,  and  he  was  afterwards 
beheaded  by  his  own  soldiers.  Theodosius,  who  is 
sometimes  called  the  Great,  divided  his  empire  between 
his  two  sons,  Honorius  and  Arcadius,  allotting  the  west 
to  Honorius,  and  the  east  to  Arcadius.  He  died  soon 
afterwards  of  dropsy. 

Honorius  and  Arcadius  succeeded  him,  A.  I).  ^95. 
Honorius  was  a  weak  prince,  utterly  incapable  of  c'orl. 
tending  with  the  hordes  of  furious  barbarians  that  were 
pouring  in  on  the  empire.  He  had,  however,  art  able 
general  named  Stilicho.  The  celebrated  Alaric  vVa-s  at 
this  time  king  of  the  Goths.  He  ravaged  Greece  and 
invaded  Italy,  whei'e  he  was  defeated  by  Stilicho,  who 
was  hailed  as  the  deliverer  of  Italy.  Honorius  retired 
to  the  inaccessiblf»  fastnesses  of  Ravena,  to  be  secure 
from  the  assaults  of  tlie  barbarians,  and  the  efforts  of 
his  general   were  confined  to  the  defence  of  Italy ;  it 


beinjT  utterly  imposible  to  protect  the  more  Histnnt  pr<v 
vinc("s.  A  innsi  forniidable  invasion  now  tliroatened  Korue 
DV  flodoo'aisuH  or  Rodogast,  at  the  head  of  an  iirimense 
host  of  Germans  of  diti'erent  tribes.  They  lai'l  siege  to 
Florence,  which  was  reduced  to  the  last  extremity, 
when  Stiliclio  appeared  for  its  deliverance.  He  intro- 
duced supplies  into  the  city,  surrounded  the  besieging 
army  with  a  trench  and  rampart,  and  reduced  it  by 
famine  to  a  fragment  of  what  it  originally  was.  The 
wretched  remnant  of  it  was  forced  to  surrender  at  dis- 
cretion, and  sold  for  slaves.  Stilicho  was  thus  hailed  & 
second  time  as  the  deliverer  of  Italy. 

Honorius,  however,  was  exposed  to  a  worse  enemy 
than  the  barbarians,  namely,  his  own  jealousy  and 
weakness.  Stilicho,  after  all  his  services,  was  accused 
of  corrupt  motives,  and  put  to  death.  This  opened 
Italy  to  the  Goths,  and  Alaric,  a  Gothic  king  professing 
Christianity,  descended  upon  Rome  itself.  He  was  at 
first  induced  to  spare  the  city  by  a  large  ransom,  but 
afterwards  he  assaib-d  it,  took  and  plundered  it,  mas- 
sacreing  many  of  the  inhabitants. 

In  the  eastern  empire,  nothing  worthy  of  being 
noticed  in  this  brief  narrative  is  recorded,  from  the 
reign  of  Constantine,  till  the  end  of  this  century. 


FIFTH    CENTURY. 

Alaric  had  taken  and  plundered  Rome,  A.  D.  410, 
and  Honorius  died.  A.  I).  428.  It  is  not  necessary  to 
give  the  names  of  the  ditFerent  nominal  emperors  of 
the  west,  who  assumed  that  title,  during  the  early  part 
of  this  century.  None  of  thom  ever  possessed  the  real 
government  of  the  empire,  almost  every  province  of  il 
being  now  in  full  possession  of  the  barbarian  tribe.* 
that  hafi  invaded  it.  At  length,  when  a  youth,  called 
in  derision,  .\ugustu!us,  who  bad  been  rais'-d  to  the 
nominal  rank  of  empf-ror  l^y  liis  father  Orestes,  a 
general  of  the  Roman  unny,  was  in  possebsiou  of  the 


tWe  of  emperor,  Italy  was  invaded  by  Odoaoer,  a  Gottj. 
Odoacer  defeatpd,  took,  and  slew  Orestes,  went  to 
Ravenna  and  took  Au^ustulus;  Itut  spared  his  life  in 
consideration  of  his  youth,  and  appointed  him  a  liberal 
maintenance.  He  tlien  went  to  Rome,  which  readily 
submitted  to  him.  and  he  immediately  caused  himself 
to  be  proclaimed  king  of  Italy.  Thus  the  very  name 
of  th?  °rr-'::r?  sf  llie  wes'.  ^^a;  obliterated.  Britain 
:ma  .OOJ  ot-en  aoanoonec.  ov  ai"  Romans.  Spain  was 
.leid  Dv  tne  Gotns  ano  Suevans.  Africa  by  the  Van- 
dals. The  Bursunaians.  '-rorns  Franks,  and  Alans, 
nan  o^ori'ei  *pver-a.  jrovernmeriis  .:i  Gaul,  and  at  length 
iiaiy  itsell",  as  we  nave  just  seen,  was  enslaved  by  a 
barbarian,  whose  family,  country  and  nation  can 
scarcely  be  traced. 

In  the  east  the  empire  was  attacked  by  the  most 
fi)rmidable  enemy  it  had  yet  encountered;  .^ttila,  king 
of  the  Huns,  a  Tartar  race  who  hud  come  from  the 
trreat  wall  of  China,  spreading  blood  and  desolation  o^ei 
their  track.  Attila  called  himself  the  scourge  of  Goo. 
and  boasted  that  grass  never  grew  where  his  horse  had 
trodden.  He  afterwards  advanced  westwards  to  Gaul. 
His  empire  is  supposed  to  have  been  the  most  extensive 
ever  acquired  in  one  reign  ;  his  authority  being  acknow- 
ledged  over  the  north  of  Asia  and  Europe,  from  the 
shores  of  the  Pacific  nearly  to  the  shores  of  the  Atlantic. 
It  was,  however,  greater  in  territorial  extent  than  in 
population  and  importance.  Aoetius,  the  Roman  pre- 
fect of  Gaul,  who  had  induced  the  kings  of  the  Goths 
and  Franks  to  make  common  cause  with  the  empire 
against  Attila,  met  him  near  Chalons-sur-Marne,  and 
defeated  liim  with  the  loss  of  200,000  men.  But  Attila 
though  defeated  was  not  subdued  ;  he  sent  a  threaten 
ing  message  to  the  emperor,  and  received  in  reply  a 
defiance.  He  then  resolved  to  raise  all  his  forces 
and  invade  Italy,  and  actually  penetrated  as  far  as 
Milan,  which  he  took.  Such  was  the  terror  that  his 
approach  occasioned,  that  many  of  the  inhabitants  took 
refuge  among  the  canals  and  marshes  that  were  at  the 
extremity  of  the  Adriatic  Gulf,  and  there  gave  origiD 
to  tlie  city  of  Venice.     Attila   was  dissuaded  by  th» 


Poy.v    from^  advancing  upon  Rome      Awtius  compelled' 
hjiTi   lo  pass  inio  Giiul,  and  there  Thorismond,  king  of 
the    C>otlis,   gavs   him    as   signal    a   defeat  as  he   had 
formei'lv  received  from  Aoatius. 

In  470  a  great  conflagration  took  place  in  Constan 
tinople  in  which  120,000  books  were  consumed.  To 
wards  the  end  of  this  centuiy, /the  Ostro  Goths,  oi 
Eastern  Goths,  erected  a  kingdom  within  the  limits  of 
the  eastern  empire,  as  the  Visi  Goths,  or  Western 
9oths,  had  done  in  the  West. 


SIXTH    CENTURY. 

The  western  empire  is  now  at  an  end.  In  tlie  eastern 
empire  the  chief  object  worthy  of  attention  during  this 
century  is  the  reign  of  Justinian.  He  came  to  the 
throne,  A.  I).  527.  The  first  enemy  that  he  had  to 
encounter,  was  the  Persian  monarch.  This  monarch, 
although  succpssful  in  one  battle,  was  routed  afterwards 
by  the  celebrated  Iklisarius.  The  war,  howevcr,was  con- 
tinued, with  various  success  for  many  years.  During 
this  war,  one  of  the  greatest  civil  tumults,  recorded  in 
history,  took  place  at  Constantinople.  It  began  with 
different,  factions  in  the  Circus,  but  ended  in  oj>en 
rebelion.  One  party,  went  so  far  as  to  proclaim  a  new^ 
emperor,  and  seemed  to  carry  every  thing  before  them, 
till  Belisarius,  who  had  been  recalled  from  the  Persian 
war,  CRmo  upon  the  i-ebels  when  they  Avere  assembled.^ 
in  the  Circus,  attacked  and  slew  30,000  of  them,  and 
effectually  quelled  tlie  rebellion. 

Justinian  now  turned  his  arms  against  the  Vandnls 
in  Africa,  and  tlie  Goths  in  Italy,  both  of  which  pro. 
vinces  his  able  generals  Belisarius  and  Narses  recovered 
out  of  the  hands  of  these  barbarians.  In  A.  I).  558,  Jus- 
tinian purchased  peace  with  the  Persians  by  paying  a^ 
large  sum  of  money.  The  same  year  a  body  of  Huns 
having  passed  the  Danube,  marched  towards  Constan- 
tinople,  and  came  within   18  miles  of  the  city.     The 


indefatigable  and  faithful  Belisarius  went  out  against 
them  with  comparatively  a  handful  of  men,  and  put 
them  to  flight.  This  was  his  last  exploit.  On  his 
return  to  Constantinople,  he  was  digraced,  stripped  of 
his  employments,  and  confined  to  his  house,  on  pre- 
tence of  being  party  to  a  conspiracy  against  the 
emperor. 

Justinian  thus,  by  the  talent  and  bravery  of  his 
generals,  seemed  to  revive  the  ancient  grandeur  of 
the  Roman  empire.  But  he  is  scarcely  less  celebrated 
for  the  different  digests  of  the  laws  which  were  exe- 
cuted imder  his  auspicics,  and  which  have  been  of  the 
most  essential  use  in  arranging  the  jurisprudence  of 
the  difioront  kingdoms  of  Europe.  He  also  founded 
the  Church  of  Saint  Sophia  at  Constantinople,  which 
has  been  converted  by  the  Turks  into  a  Mahometan 
mosque,  and  is  still  regarded  as  a  master-piece  of 
irchitecture.  Justinian  died,  A.  D.  565,  in  the  83d 
year  of  his  age,  and  the  39th  of  his  reign. 


THIRD  ERA. 

Mahomet. 


At  this  era  the  Weatern  division  of  the  empire  was 
no  more.  Barbarian  tribes,  from  the  north  and  east, 
had  burst  in  upon  it,  and  were  in -possession  of  much  of 
its  territory  :  and  Rome  itself  was  governed  by  a  lieu- 
tenant, sent  hy  the  emperor  of  Constantinople.  In 
A.  D.  600,  Mahomet  was  preparing  to  propagate  that 
celebrated  imposture,  which  has  obtained  possession  of 
BO  large  a  portion  of  the  human  race. 


SEVENTH    CENTTTRY. 


This  century  is  remarkable  for  the  rise  of  the  Maha* 
mstan  imposture,  which  produced  important  results   in 
17 
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th«  history  of  the  world,  during  this  and  the  stwceeding 

period.  Mahomet  was  born  towards  the  close  of  the 
previous  century  ;  but  did  not  commence  his  system  of 
imposition  till  about  A.  D.  630.  In  A.  D.  6-2:3,  his  ellbrts 
to  disseminate  !iis  doerine  began  to  attract  the  attention 
of  the  magistrates  of  Mecca,  and  they  conceived  that  he 
should  be  punished  with  death,  iis  a  disturber  of  the 
public  peace.  Mahomet  fled  to  Medina,  and  from  thai 
circumstance  his  followers  have  adopted  this  year  as  the 
era  from  which  they  date  all  events,  wliich  is  known  b^ 
the  name  of  the  Hegira,  or  (tight,  Mahomet  first  estab- 
lished his  doctrine  in  Arabia.  His  countrymen  were 
previously  Pagans,  but  had  received  sufficient  knowledge 
of  Christianity  to  render  manifest  to  them  the  absurdities 
of  Paganism.  Mahomet  artfully  made  such  njodifications 
on  the  Jewish  and  Ciiristian  doctrines  and  forms  of 
worship,  as  to  accommodate  them  to  the  habits  and 
propensities  of  the  Arabs,  and  also  to  establish  his  own 
personal  sanctity  and  authority.  After  persuading  some 
of  his  countrymen,  and,  through  them,  com])elling 
others,  to  receive  him  as  the  prophet  of  God,  he  entered 
upon  a  regular  system  of  conquest,  which  was  follower 
up  by  his  successors  under  the  name  of  Catiph.s.  The} 
overran  Syria,  Persia,  Egypt,  and  Asia  Minor,  and  ra 
vaged  the  Greek  empire  ;  besieged  Constantinople,  bu' 
did  not  succeed  in  taking  it.  They  spread  themselves 
along  the  whole  southern  shore  of  the  Mediterranean, 
crossed  over  to  Spain,  and  entered  Gaul,  but  were  de-.  ' 
feated  and  driven  bi^pk  by  Charles  Martel.  They,'"* 
however,  established  a  splendid  kingdom  in  the  south'** 
of  Spain,  and  maintained  their  ground  there  till  near  the 
time  of  the  Reformation,  when  they  were  finally  driven 
out  by  Ferdinand  and  Isabella,  in  the  fifteenth  centur)'. 
After  the  Christian  era,  towards  the  beginning  of  the 
sevemh  century,  the  Saxon  heptarchy  was  established 
in  England,  and  the  various  barbarian  tribes  that  had 
settled  themselves  in  the  Roman  empire  began  to  assume'* 
Uie  form  of  regular  states  and  kingdoms. 


im. 


EKinxn     CENTURY. 


Towards  the  boginning  of  lliis  century,  Pepin,  mayo: 
of  the  palace  of  ihe  French  kings,  became  possessed  of 
the  royal  authority,  and  dying,  was  succeeded  by  his 
son,  Charles  M artel. 

This  century  is  remarkable  chiefly  for  the  effectual 
check  that  the  Saracens  received  from  Charles  Martel 
in  France,  which  jias  already  been  mentioned  by  anti- 
cipation.  In  the  great  battle  which  was  fought  between 
Tours  and  Poitiers,  historians  state  that  .'375,000  men 
were  slain,  among  whom  was  the  Saracen  general. 

Pepin,  son  of  Charles  Martel,  assumed,  after  his  death, 
not  only  the  authority,  but  the  title  and  prerogatives  of 
sovereignty.  Prpin  was  succeeded  by  his  son  Charles, 
usually  called  Ci)arlemagne,  or  Charles  the  Great,  who 
makes  the  most  conspicuous  figure  in  the  history  of 
Europe  towards  the  end  of  this,  and  the  beginning  of 
the  following  century.  His  dominions  extended  ovei 
France,  Germany,  and  the  norlhorn  parts  of  Italy  ;  anc 
he  was  invested  by  the  Pope  with  imperial  dignity,  and 
crowned  as  the  founder  of  a  new  empire  of  the  west. 
But  his  chief  honor  consisted  in  the  encouragement 
which  he  gave  to  literature  and  learned  men  throughout 
his  dominions.  He  founded  the  university  of  Paris, 
and  various  other  seminaries;  and  his  attention  to  go- 
vernment,  and  the  general  improvement  of  his  subjects, 
would  have  done  honour  to  any  monarch  in  the  most 
enlightened  ages  of  the  world. 


NINTH    CENTURY. 

Chnrlemagne  dying,  A.  D.  814,  was  succeeded  by  his 
son  Louis,  surnarned  Le  Debonnaire, 

This  century  is  noted  in  Er.glish  history  by  the  inva. 
sions  of  the  Danes,  and  the  reign  of  Alfred,  who,  whe- 
ther  he  be  considered  in  his  public  or  private  character 
desorves  to  be  ranked  among  the  greatest  and  best  of 
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(notvarchs.  The  early  part  of  his  reign  wfis  most  cala 
mitous,  in  consequence  of  llie  incessant  invasions  and 
ravages  of  tlie  Danes.  He  himself  v/as  reduced  to 
the  necessity  of  wandering  about  in  disguise.  He, 
hovi^cver,  succeeded  in  defeating  them  repeatedly,  and 
checking  for  a  time  their  incursions.  Like  Charlemagne, 
he  gave  every  encouragement  to  learning  that  his  means 
enabled  him.  He  founded  the  university  of  Oxford, 
and  composed  more  books  than  most  men  have  done 
whose  whole  time  has  been  devoted  to  study.  In  A.  D. 
890,  he  promulgated  a  code  of  laws,  which  are  justly 
considei'ed  as  the  foundation  of  the  common  law  of" 
England.     He  died  at  the  age  of  51,  A.  D,  900. 


TKNTH    CENTURY. 

This  century  is  chiefly  remarkable  for  the  almost 
otal  extinction  of  literature  and  civilization  throughout 
Europe.  The  light  of  antiquity  had  perished  amidst 
ihe  violent  agitations  that  followed  the  breaking  up  of 
ihe  Roman  empire,  and  the  light  of  modern  science 
and  literature  had  not  yet  been  kindled.  The  world 
presents  over  its  whole  surface  one  field  of  contention 
and  bloodshed,  with  scarcely  any  object  sufficiently  pro- 
aiinent  to  deserve  attention,  or  to  excite  interest.  It 
h  the  very  midnight  of  the  dark  ages. 


ELEVENTH    CENTURY. 

This  century  is  nearly  as  barren  of  important  ev^enta 
as  the  preceding.  It  is,  however,  interesting  in  the 
history  of  England  and  Scotland.  During  the  early  part 
of  this  century,  the  Danes,  still  continuing  their  inva- 
sions, at  length  succeeded  in  placing  their  king,  Canute, 
on  the  throne  of  England  ;  and  the  Norwegian  king 
having,  in  the  absence  of  Canute,  attacked  Denmark, 
Canute  returned  to  his  native  country,  invaded  Norway, 
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sonquered  and  deposed  the  king,  placed  himself  on  the 
throne,  and  thus  became  the  sole  monarch  of  the  three 
kingdoms,  Denmark,  England  and  Norway.  Canute, 
on  hi.-5  death,  was  succeeded  in  the  throne  of  England 
by  his  two  sons,  the  one  following  the  other ;  after 
whom  the  Saxon  line  resumed  the  sovereignty. 

But  another  enemy,  destined  to  supersede  both  of 
these  dynasties,  was  now  advancing  to  power,  namely, 
the  Normans,  who  had  settled  themselves  on  the  west 
'3oast  of  France.  Towards  the  middle  of  the  century, 
William,  Duke  of  Normandy,  invaded  England,  defeat- 
ed Harold,  king  of  England,  at  Hastings,  ascended  the 
English  throne,  and  originated  a  dynasty  of  Norman 
.*cings,  that  for  many  ages  I'eigned  in  England. 

In  the  west,  the  Turks  were  rising  into  power.  They 
were  of  Tartar  descent,  and  having  been  called  in  by 
'.he  king  of  Persia  to  assist  him  in  his  wars,  they  soon, 
under  Tangrolipix,  tlieir  leader,  made  themselves  masters 
of  Persia.  Although  they  were  Mahometans,  they  scru- 
pled not  to  attack  the  caliphate,  and  overthrow  it.  They 
also  invaded  the  Greek  empire,  ravaged  its  territories, 
but  did  not,  till  a  period  considerably  later,  make  them- 
selves masters  of  Constantinople. 


FOURTH  ERA. 

The  Crusades. 


At  this  era,  the  empire  of  the  Saracens,  or  the 
Caliphate,  which  had  arisen  out  of  the  imposture  of 
Mahomet,  had  been  broken  up  into  many  independent 
kingdoms,  all  professing  the  Mahometan  religion.  \ 
new  power,  namely,  the  Turkish,  had  also  spnmg  uj) 
in  the  bosom  of  the  Caliphate  ;  and  was  now  in  posses- 
sion of  Asia  Minor,  Syria,  and  some  provinces  to  the 
eastward.  The  Turks  also  were  Mahometans.  Pales- 
tine and  Jerusalem  were  thus  in  possession  of  the 
enemies  of  Christianity. 

\7* 
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TWELFTH    CENTURY.  '^ 

Ever  since  the  jise  and  rapifl  extension  of  Mahometa.', 
ism,.lenisalemanfl  Palestine,  local ities that  were  endeaivd 
toChrisiians  by  so  many  interesting  associations,  were  in 
the  hands  of  enemies  of  Christianity.  Towards  the  end  of 
theproyiouscentury,the  western  church  had  beenarouyea' 
by  the  preaching  of  Peter  the  Hermit,  to  the  d.airiace  ot* 
oennitting  infidels  to  retain  possession  of  the  loiv  eitx*' 
and  holy  sepulchre,  and  all  the  other  sacred  ocaiities.'- 
And  already  an  army,  called  a  crusade,  from  ];<■  march-' 
ing  under  the  banner  of  the  cross,  had  advancea  inid 
Syria.  The  first  of  the  armies  that  went  upon  this  ex. 
pedition,  being  without  arrangement,  or  generals  pos. 
sessed  of  milita?'y  skill,  and  necessarily  plundering  the 
country  on  their  route,  were  massacred,  or  perished, 
with  the  exception  of  about  20,000  men,  before  they 
reached  Constantinople  ;  and  these,  crossing  into  Asia, 
were  met  by  the  Turkish  army,  and  totally  defeated. 
Tliat  army  was  followed  by  one  better  organized,  under 
the  command  of  Godfrey  of  Bouillon,  who  defeated  the 
Turks  in  several  battles,  and  at  length  succeeded  in 
taking  Jerusalem,  which  the  crusaders  held  for  nearly  a 
century.  Godfrey  was  elected  king  of  Jerusalem  A.  D. 
109S.  These  crusades  were  repeated  from  time  to  time 
for  about  I.'jO  years,  till  seven  armies  had  found  their 
graves  in  the  plains  and  mountains  of  the  east.  But 
although  these  expeditions  proved  abortive  in  regard  to 
the  immediate  object  of  them,  namely,  the  rescuing  of 
Jerusalem  from  the  power  of  the  infidels,  they  produced 
a  beneficial  eff^ect  on  the  state  of  Europe.  Tliey  carried 
off  many  of  the  more  turbulent  spirits,  and  left  a  breath- 
ing time  to  the  various  kingdoms  of  the  west;  during 
which  many  towns  rose  to  eminence  and  power,  and  the 
supreme  civil  authorities  were  strengthened.  They 
also  introduced  into  Europe  a  taste  for  elegance  and 
refinement.  Many  of  the  crusaders  returning  from  the 
east,  where  some  remains  of  the  civilization  and  polish 
of  the  Greeks,  and  of  the  Roman  empire,  still  lingered, 
brought  along  with  them   a   relish   for  more   polishe4-^ 
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"manners  than  those  to  which  thpy  had  been  accustomed 
ftt  home.  Iletice  it  is,  that  almost  immediately  after 
the  crusadps,  ancient  literature  and  the  fine  arts  began 
to  be  cultivated  sedulously  in  Europe. 

The  connexion  also  of  warlike  operations  with  Chris- 
tianity,  however  incongruous  the  admixture  may  appear, 
had  the  elFect  of  infusing  more  of  humanity  and  upright 
generous  principle  into  the  operations  of  war,  than  the 
ancient  Pagan  empires  and  states  had  any  conception 
pf.  It  was  probably  from  this  cause  that  the  institution 
of  chivalry  arose,  by  which  a  race  of  warriors  was  reared 
who  cultivated  the  highest  principle's  of  honor,  and 
whose  aim  and  pride  it  was  to  relieve  the  oppressed, 
narlicularly  women,  and  even  children,  wiio  might  be  in 
captivity,  or  exposed  to  insult  or  injury.  It  is  thus  that 
we  seldom  or  never  hear,  in  modern  timi^s,  of  such  scenes 
of  unmingled  atrocity,  such  deadly  treachery,  such  ex- 
tensive and  cold-blooded  massacres,  as  we  read  of  in 
every  page  of  ancient  history. 

It  was  towards  the  end  of  this  century  that  Henry  11. 
of  England  first  invaded  Ireland,  and  obtained  the, 
homage  of  the  Irish  kinirs. 


THIRTEENTH    CENTURY. 

The  crusades  still  continued  till  the  middle  of  this 
century ;  the  last,  which  totally  failed,  having  been 
undertaken  by  Louis  IX.  king  of  France,  called  Saint 
Louis  in  A.D.  1270.  This  century  is  chiefly  remarkable 
for  the  conquests  of  Gengis  Khan,  a  chief  of  the  Mogul, 
or  Mongul  Tartars,  in  the  east.  He  overran  the  en)pire 
of  the  Saracens,  took  Bagdad,  and  put  an  end  to  that 
en;pire.  Towards  the  end  of  this  century  the  Moguls 
subdued  China,  and  then  established  a  Tartar  govern, 
ment,  which  has continu'd  till  the  present  dav.  Othman, 
also,  at  the  head  of  Turks,  founded  the  Ottoman  em- 
cire.  Edward  I.  of  England,  about  the  close  of  this 
cenuiry,  attempted  to  bring  the  Scottish  monarchy 
under  his  authority. 


'Mya 


ifOURTEENTH    CENTURY. 


The  commencement  of  this  century  is  marked  by  tiie 
Scotch  achieving  their  independence  at  the  battle  of 
Bannockburn,  which  was  fought  A.  D.  1314.  Toward? 
the  middle  of  the  century  Edward  III.  of  England 
invaded  France,  and  gained  several  victories,  which 
led  to  no  permanent  result.  Towards  the  end  of  the 
century,  another  Tartar  leader,  Timour  Beg,  known 
usually  by  the  name  Tamerlane,  overran  the  middle 
and  west  of  Asfa,  carrying  desolation  and  destruction 
wherever  he  went.  He  laid  the  foundation  of  the  Mogul 
empire  in  Hindostan.  Delhi  was  taken  by  him  A.  D. 
1398.  In  this  century  the  dawn  of  literature  becomes 
manifest  in  Europe.  Petrarch,  Boccacio,  and  Froissart 
on  the  continent ;  GeofFry  Chaucer  in  England  ^ 
and  Abulfeda,  an  Arabian  geographer  and  historian, 
flourished. 


FIFTEENTH    CENTTTRY. 

In  this  century  con>nienced  that  conflict,  known  in 
history  by  the  name  of  the  Reformation,  which  resulted 
in  many  of  the  kingdoms  of  Europe  separating  from  the 
church  of  Rome.  John  Huss  in  Bohemia ,  Jerome  of 
Prague,  and  Wickliffe  in  England,  took  the  lead  in  dis- 
seminating  the  doctrines  of  the  Reformation. 

In  the  liistory  of  England,  the  early  part  of  this  century 
is  marked  by  the  attempt  of  Henry  V.  to  obtain  posses- 
sion of  the  crown  of  France,  by  availing  himself  of  the 
distracted  state  of  this  country.  For  a  time  lie  seemed 
to  succeed  in  his  enterprise ;  but  the  English  were 
ultimately  repulsed  and  driven  back  by  the  enthusiasm 
of  a  peasant  girl,  named  Joan  of  Arc,  who  believed  thai 
she  was  called  by  lieaven  to  achieve  the  deliverance  of 
her  country,  and  who  infused  into  tiie  armies  of  France 
a  portion  of  her  own  enthusiasm.  She  was  taken,  and 
basely  condemned  and  executed  by  the  English  geneiali 
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But  that  act  of  imbecile  revenge  ratlier  hastened  the 
expulsion  of  the  English  from  France  than  retarded  it. 
In  the  succeeding  reign  cGmmenced  the  wars  between 
the  houses  of  Yoi'k  and  Lancaster,  in  which  a  large 
portion  of  the  English  nobility  were  extirpated. 

In  the  east  the  Turks,  under  Mahomet  II.  besieged 
Constantinople,  and,  after  an  obstinate  siege,  succeeded 
in  taking  it,  A.  D.  1453,  the  Greek  emperor  being 
slain,  fighting  sword  in  hand  in  the  breach.  This  put 
an  end  to  the  eastern  empire. 

The  latter  part  of  the  century  will  ever  be  celebrated 
over  the  whole  world  by  the  discovery  of  America  by 
Christopher  Columbus,  A.  D.  1492. 


FIFTH  ERA. 
Charles   V. 


This  era  finds  the  Greek  or  Byzantine  empire  extinct, 
and  the  Turks  in  possession  of  Constantinople  and  of 
Greece,  to  the  shores  of  the  Adriatic,  with  the  most 
considerable  islands.  Further  to  the  eastward,  a  grea/ 
empire  had  been  established  by  the  Mogul  Tartars , 
which  had,  particularly  under  two  chieis,  Zengis  Khan 
and  Timour  Beg,  or  Tamerlane,  embraced  a  larger 
extent  of  territory,  than  any  of  the  great  empires  of 
antiquity  ;  but  which,  at  this  era,  was  broken  up  into 
number  of  independent  sovereignties.  China  was  undet 
the  dominion  of  a  Tartar  dynasty. 

The  kingdoms  of  Europe  were  assuming  that  form, 
which,  with  the  exception  of  late  modifications,  they 
still  retain.  Spain  was  then  one  of  the  most  warlike 
countries  in  Europe. 

Literature  had  begun  to  advance,  with  a  steady  and 
rapid  pace,  over  Europe.  The  art  of  printing  had  been 
discovered  about  the  year  1440,  and  was  now  beginning 
to  assume  that  influence  over  human  affairs,  which  has 
been  so  wonderfully  developed  in  the  present  day. 
Statuary,  painting,  and  architecture,  had  reached  their 
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highi'st  pxrpllenca  in  Italy,  nndor  Lronardo  da  Vinci 
Mich.-ipl  Aiigf'lo,  K.ipliacl,  Titian,  Convgio,  and  others 

But  tlip  most  reiiiarkrtblp,  as  well  as  the  most  iinp'lr. 
tant  teatui'o  in  t'lis  era,  was  the  discovery  of  America, 
by  Columbus;  by  which  discovery  a  new  world,  tiiat 
had  been  hid  from  the  inhabitants  of  that  portion  of 
the  globe,  which  we  have  hitherto  been  contemplating, 
was  unfolded  to  their  wondering  gaze,  and  opened  to 
their  spirit  of  discovery  and  enterprise — opened,  also, 
alas!  to  their  cupidity  and  cruelty.  This  event  took 
place  in  149'2. 

This  ajip,  so  fertile  in  great  events,  was  also  the  age 
of  the  R'-formation  ;  in  which  the  {•rotestant  churches 
separated  from  the  church  of  Rome;  an  event  which 
still  couliuues  to  iniiuence  the  political  atrair.s  of  Europe. 


SIXTEENTH    CENTURY. 


In  the  beginning  of  this  century  the  eyes  of  all  Europe 
were  turned  towards  the  newly  discovered  continent  of 
America  and  its  islands,  till  their  attention  was  called 
ort' by  a  new  object  of  a  ditlerent  discription,  namely, 
the  dissemination  of  the  doctrines  of  tlie  ReformatioiT, 
followed  by  the  struggle  for  civil  liberty  that  immediately 
ensu^'d.  The  crowiied  heads  of  Europe  regarded  the 
introduction  of  any  political  or  religious  doctrines  into 
their  dominions,  without  their  consiMit,  as  a  dangerous 
encroaclutierit  on  their  power  and  prerogative;  and, 
aided  by  many  of  the  clergy  and  aristocracy  of  the 
day,  attempted  to  crush  every  such  tendency  to  mnb^ 
vation.  Hence  arose  wars,  persecutions,  proscriptions, 
and  massacres,  scarcely  less  revolting  than  those  which 
Slain  tlie  pages  of  anci'iit  pagan  histi)ry. 

Towards  the  commenccm'-nt  oi' this  century,  Charles, 
king  of  Spain,  wa«  el.  cted  emperor  of  CJermany,  ah'd 
«being  an  able  an  ambitious  prince,  he  made  use  of  his 
great  power  to  attain  to  supreme  influence  in  Europe, 
tie  was  steadily  reSiisted  by  Francis  I.  of  France.  After 
an  uciive  enterprising  leign,  in  the  latter  part  of  wjji'fh 
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h»^  met  with  matiy  disappointments,  he  at  length  resigned 
hii  crown,  and  retired  into  private  life. 

Tiiis  century  is  celebrated  in  English  history,  chiefly 
by  the  reign  of  Elizabetli,  the  attempt  of  Philip  of 
Spain  to  subdue  England,  and  the  total  destruction  of 
his  fleet,  which  he  had  boastingly  called  the  Invincible 
Avmada. 


^,,  SEVENTEENTH    CENTURY. 

This  century  is  marked  by  the  struggle  for  civil  liberty 
in  England  with  the  kings  of  the  Stuart  family.  Charles 
I.  had  imbibed  higher  ideas  of  royal  prerogative  than 
the  people  were  disposed  to  submit  to ;  and  after  various 
Httempts  on  his  part  to  establish  an  independent  unde- 
fined right  of  taxation,  which  was  steadily  resisted,  the 
contest  broke  out  into  a  civil  war,  and  the  result  was, 
that  Charles  was  defeated  and  beheaded,  and  a  kind  of 
republic  established,  with  a  protector,  who,  in  fact,  pos- 
sessed all  the  authority  of  royalty.  On  the  death  of 
Cromwell,  the  protector,  the  people  of  England  were  dis. 
posed  to  return  to  their  former  monarchical  government, 
and  Charles  II.  the  son  of  the  former  Charles,  was  restored 
to  his  hereditary  dominions.  On  his  death,  James,  his 
brother,  succeeded  him  ;  but  manifesting  a  disposition  to 
exercise  the  absolute  authority  which  had  been  claimed 
by  the  first  Charles,  he  was  forced  to  abdicate  the  throne  ; 
and  William,  Prince  of  Orange,  who  had  married  the 
eldest  daughter  of  .Fames  and  was  also  his  nephew,  wae 
called  to  it.  This  revolution  led  the  way  to  those 
struggles  for  liberty  which  have  since  taken  place  in 
America  and  Europe,  and  which  have  not  yet  subsided. 

On  the  Continent  of  Europe,  this  century  is  celebrated 
for  the  wars  waged  by  Gustavus  Adolphus,  the  Swedish 
monarch,  against  the  emperor  of  Germany.  Gustavus 
bairiod  the  ablest  generals  of  the  empire,  gained  several 
battles,  till,  at  the  battle  of  Lutzen,  A.  D.  1632,  he 
v.'as  slain,  although  his  troops  gained  the  victory.  Thi» 
century  is  also  celebrated  for  the  reign  of  Louii  XIV, 
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of  France,  which  may  be  regarded  as  the  Augustan 
age  of  French  literature. 

In  the  east  of  Europe,  the  Turks  were  pressing  upon 
ihe  Christian  states.  Their  armies  had  advanced  to  tlie 
neighbourhood  of  Vienna,  where  they  were  defcaled 
Dy  John  Sobieski,  king  of  Poland. 

While  the  southern  parts  of  Europe  were  thus 
occupied,  a  power  was  rising  in  the  north,  which  was 
destined  to  produce  important  changes  in  its  social 
state.  Russia,  which  had  scarcely  been  felt  or  even 
heard  of,  in  European  politics,  till  towards  the  beginning 
of  the  eighteenth  century,  now  began  to  emerge  from  its 
obscurity.  This  empire  may  be  said  to  owe  its  exis- 
tence, under  Divine  Providence,  to  the  extraordinary 
enterpi'ise  of  Peter,  more  justly  called  the  Great,  than 
many  of  those  who  have  obtained  that  title,  and  who 
ascended  the  throne  of  Russia  A.  D.  1682.  The 
measures  which  he  adopted  for  raising  his  country  to 
eminence,  were  not  conquest  ;  but  the  introduction 
into  his  dominions  of  civilization,  and  of  the  arts  and 
sciences.  By  these  means  he  rendered  available  tne 
resources  of  his  vast  territory  ;  and  his  successors, 
following  up  his  plans,  with  the  addition  of  direct  efforts 
to  enlarge  their  territory,  the  Russian  empire  has 
assumed  a  more  commanding  and  formidable  position, 
than  any  single  state  now  in  Europe. 

In  Asia,  the  Tartars  again  overran  China,  and  com- 
menced a  new  Tartar  dynasty  on  the  throne  of  that  vast 
empire. 


EIGHTEENTH   CENTURY. 

The  commencement  of  this  century  finds  England 
and  several  of  the  states  of  Europe  combined  to  resist 
the  ambitious  projects  of  Louis  Fourteenth.  And  the 
Duke  of  Marlborough,  general  of  the  forces  of  the 
allies,  gained  several  great  victories  over  the  armies  of 
France,  which  ultimately  led  to  the  peace  of  Utrecht 
The  attention  of  Europe  waa  also  directed  to  the  w&i 


of  Frederick  Tliird,  king  of  Prussia,  with  the  German 
emperor,  for  the  possession  of  Silesia:  and  the  rise  of 
ihe  Prussian  Icingdoin  to  influRnee.  Also  to  the  wars  (jf 
Charles  Twelfth,  king  of  Sweden  against  Russia, 
which  ended  in  his  defeat  and  death.  Towards  the 
middle  of  the  century,  Britain  was  disturbed  by  a 
rebellion  which  arose  in  the  highlands  of  Scotland,  the 
object  of  which  was  to  replace  the  family  of  Stuart  on 
the  throne,  but  v.hich  was  frustrated  by  the  total  defeat 
of  the  rebel  army  at  Culloden,  A.  D.  1746. 

While  Europe  was  thus  occupied  with  her  own 
internal  causes  of  jealousy  and  dissension,  a  new  power 
was  rising  on  the  other  side  of  the  Atlantic,  destined 
to  produce  the  most  important  cfFects  on  the  political 
condition  of  the  world.  Amidst  the  agitation  and  con- 
tentions on  the  subject  of  religion  in  England,  during 
the  reign  of  Charles  I.  and  II.,  many  of  the  English 
emigrated,  carrying  with  them  high  ideas  of  religious 
and  political  liberty.  To  these  were  added  a  colony  a 
little  to  the  southward,  consisting  partly  of  persons 
convicted  of  crimes,  and  sentenced  to  transportation. 
Under  favourable  circumstances  for  increasing,  the 
colonists  did  increase  v.'ith  unexampled  rapidity,  and 
soon  began  to  feel  that  they  were  able  to  support  them- 
selves without  aid  from  the  parent  country.  The  con- 
sequence was,  that  they  became  impatient  of  the  right 
claimed  by  the  British  legislature  to  tax  them  without 
their  consent.  This  was  the  very  claim  on  account  of 
which  their  forefathers  had  resisted  Charles,  and  lor 
the  establishment  of  which  they  had  been  driven  from 
their  native  country.  The  British  government  most  un- 
wisely  pressed  their  claims,  till  they  drove  the  settlers 
in  America  into  open  revolt.  A  war  ensued,  in  which 
the  Americans  were  aided  by  the  French,  and  the 
result  was,  that  they  achieved  their  independence,  the 
northern  and  south ren  states  uniting  together  in  one 
federal  republic. 

The  European  nations  were  not  inattentive  spectators 
of  the  struggle  between  Britain  and  her  colonies. 
The  French  soldiers  who  had  been  employed  in  as- 
sisting the  American  revolters,  returned  to  France, 
18 


206 

strongly  imbu'''ti  with  the  principles  of  civil  lihorfy 
and  iiuich  prprli.spo.sr(l  to  resist  tiie  despotic  auiiiority' 
of  tlirir  ,n\vn  monarehs.  Accordingly,  almost  imme- 
diately after  the  termination  of  the  Anjilo-Amfrican 
war,  a  revolution  bf^can  in  France,  which  did  not  end, 
till  the  reigning  family  of  France,  like  that  of  England 
in  the  former  century,  was  driven  from  the  throne. 
France,  for  a  short  season,  became  a  republic,  and 
commeticed  a  svstem  of  encroaclnnent  on  the  neigh- 
buuring  states,  the  results  of  which  belong  to  the  history 
of  the  following  century. 

In  Asia,  the  most  important,  and  to  Europeans,  the 
most  interesting  objrct  during  this  century,  is  the 
gradual  rise  of  the  Britisb  empire  in  India.  In  conse- 
quence  of  the  superiority  of  the  Firitish  navy,  when 
any  war  brolie  out  between  Britain  and  any  of  the 
other  powers  of  Europe,  she  was  immediately  able  to 
take  possession  of  their  foreign  colonies  or  settlements. 
She  thus  gradually  superseded  the  Danes,  the  Dutch, 
the  Portujiuese,  and  the  French,  in  India  and  the  adja- 
cent islands;  and,  partly  by  a  train  of  events  over 
which  she  had  no  control,  and  partly  by  able  measures, 
military  and  diplomatical,  she  gradually  extended  her 
authority  and  influence  over  a  vast  territory  in  India 
and  »he  Asiatic  islands. 


SIXTH  ERA. 
French  Revolution. 


This  era  finds  Bonaparte,  a  nnilitary  adventurer  from 
Uo/sica,  wielding  the  government  of  France,  as  the 
nead  of  a  triumvirate,  with  the  title  of  First  Consul  •, 
and,  in  consequence  of  a  series  of  victories,  possessing 
«he  chief  influence  in  lujro|)e.  Britain,  bis  great  op- 
ponent,  is  mistress  of  the  sea,  and  possesses  a  large 
empire  in  India,  the  West  Indies,  and  Canada,  wiin 
oiany    important    colonies,    and    military   stations    in 
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various  parts  of  the  world.  Spnin  and  Portugal  are  w 
prissession  of  cxt.onsivo  empires  in  South  Anirrica. 
Tliree  new  importHiit  states  have  arisen  since  tlio  former 
era,  nanKly,  the  Unit*^ii  State's  of  Am(  rica,  formed  of 
British  S'^tlers  ;  H::lian(i,  wliicli  had  formerly  belonged 
to  the  crown  of  Spain  ;  and  Russia,  which  has  arisen, 
from  a  state  of  barbarism  to  a  place  among  the  civilized 
nations  of  Europe.  Prussia,  also,  from  being  an 
electorate  of  the  German  empire,  has  hecome  an  inde- 
pendent kingdom  ;  and  Austria  has  acquired  extensive 
territories.  On  ihe  other  hand,  Poland  has  been  par- 
titioned between  Russia,  Prussia,  and  Austria,  by  a 
series  of  acts  of  the  basest  treachery  and  violence. 
Further  to  tiie  east,  the  Turkish  empire  still  exists,  but 
weak  and  obviously  sinking  to  its  dissolution.  Still 
further  to  the  east,  Russia  is  encroaching  on  the  mors 
southern  states  of  Asia,  and  is  now  cont'-rminous  with 
China  and  Persia.  In  Hindoostan,  the  Mogul  empire 
exists  but  in  name  ;  its  territory  being  nearly  all  in  the 
hands  of  the  British,  or  under  British  influence. 


NINETEENTH    CENTURY. 

The  French  republicans  had,  at  the  close  of  the  formei 
century,  entered  on  a  career  of  conquest  and  aggran- 
dizement, and  having  taught  the  people  to  regari 
military  exploits  as  the  t^lory  of  France,  laid  open  iheii 
republic  to  be  subverted  by  any  military  leader  of 
sufficient  talent  to  command  the  admiration  of  the 
nation.  Such  a  leader  soon  appeared  in  Bonaparte,  a 
Corsican,  and  a  subaltern  officer  in  the  French  army. 
He  entered  with  all  h's  natural  enthusiasm  into  the 
revolutionary  sentiments  of  the  day  ;  and.  by  his  mili- 
tary skill,  soon  rose  to  eminence,  and  so  dazzled  the 
prople  by  what  they  were  taught 'to  regard  as  the  glory 
of  his  exploits,  that  he  attained  to  the  chiif  power  in  the 
repul)lic,  which  he  soon  overturned,  and  was  crowned 
etnpr  ror. 

An  he  rose  by  liis  miUtarv  talent,  he  could  ni&intuia 
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JjIs  ground  only  by  the  same  means.  lie  carried  for- 
ward the  system  of  French  aggrandizement  which  the 
republic  had  commenced,  till  the  greater  part  of  Europe 
ivas,  directly  or  indirectly,  under  his  control.  Mean- 
while  England  offered  to  him  a  determined  resistance, 
and,  by  her  command  at  sea,  at  once  confined  him  to  the 
continent  of  Europe,  and  obtained  possession  of  a  large 
proportion  of  the  commerce  of  the  world.  The  powers 
of  Europe  had  been  repeatedly  roused  to  resist  the  en- 
croachments of  Bonaparte,  but  in  vain ;  till  he  broke 
the  power  of  his  own  arm,  by  a  mad  attempt  to  conquer 
Russia.  The  Russians  retired  before  him.  He  ad- 
vanced as  far  as  Moscow,  which  the  Russians  evacuated 
and  burned.  The  winter  was  approaching ;  he  could 
neither  maintain  himself  in  Moscow,  nor  advance  fur- 
ther. He  was  at  length  compelled  to  retreat,  surround- 
ed and  harassed  by  the  unbroken  armies  of  Russia,  and 
an  inveterately  hostile  population.  Winter  assailed  him 
in  all  its  rigour,  and  the  consequence  was,  that  of  nearly 
half  a  million  of  men,  whom  he  had  led  into  Russia, 
but  a  i'ew  thousands  found  their  way  back  to  their  own 
country. 

The  European  powers  saw  this  to  be  a  fit  opportunity 
for  regaining  their  own  authority  and  influence,  and 
assailed  Bonaparte  on  every  side.  He  continued  to  offer 
a  vigorous  and  dexterous  resistance,  till,  overpowered 
by  numbers,  he  was  subdued,  and  forced  to  resign  the 
crown.  He  was  pei^mitted  to  retire  to  the  island  of 
Elba,  in  the  Mediterranean.  From  that  island  he  very 
soon  issued,  marched  to  Pai'is,  was  hailed  by  the  French 
soldiery,  and  reinstated  in  the  empire.  The  other 
powers  of  Europe  were  again  leagued  against  him,  and 
began  to  assemble  their  armies  on  the  northern  frontier 
of  France.  He  marched  against  them,  defeated  the 
Prussians,  but  was  almost  immediately  afterwards  met 
by  the  British  army  at  Waterloo,  and  there  totally 
routed,  A.  D.  1815.  The  result  was,  that  he  again  re- 
signed the  crown,  surrendered  himself  to  a  British  ship 
of  war,  was  sent  to  confinement  to  St.  Helena,  where  he 
remained  till  he  died,  A.D.  1821.  The  Bourbons  wew 
then  recalled  to  the  throne  of  Fv'ance. 
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^j.  This  century  has  already  also  been  distinguished  by 
tiie  rise  of  several  independent  states  in  South  America. 
The  colonies  of  Spain  and  Portugal,  which  had  long 

^_  been  impatient  of  the  rigorous  control  exercised  over 
them,  finding  that  the  convulsions  of  Europe  opened  a 
favorable  opportunity  of  attaining  to  independence, 
promptly  availed  themselves  of  it,  and  successfully  re- 
sisted all  attempts  of  the  parent  countries  to  maintain 
authority  over  them. 

There  are  three  features  of  this  period,  which  must 

'  not  be  overlooked. 


The  first  is  the  rapid  advancement  of  science,  and 
of  the  useful  arts.  Mathematics  have  been  car- 
ried to  an  extent,  and  have  attained  to  a  power  and 
facility  of  investigation,  of  which  the  ancients  formed 
no  conception.  Astronomy,  bj-  the  aid  of  Mathematics 
and  of  Optics,  has  opened  up  the  system  of  the  uni- 
verse ;  subjected  the  various  heavenly  bodies  to  weight 
ftnd  measurement ;  and  accounted  with  mathematical 
precision,  not  only  for  all  the  phenomena  known  to  the 
ancients,  but  for  ten  thousand  other  plienomena,  that 
have  been  discovered  by  the  more  powerful  instruments 
which  Optics  have  placed  at  her  disposal.  Mental 
phenomena,  also,  and  all  departments  of  knowledge, 
that  relate  to  the  direction  and  cultivation  of  the 
understanding,  have  been  investigated  on  the  principles 
of  sound   philosophy ;    and   many  important   practical 

•  truths  have  been  established.  Natural  H'.story,  in  all  its 
"  .brandies,  has  been  cultivated  with  a  zeal  and  success 

f  altogether  unprecedented.  New  subjects  of  investiga- 
tion have  been  opened  and  pursued  to  a  surprising 
extent.  The  sciences  of  Political  Economy  and  of  Che- 
mistry may  be  regarded  as  the  creations  of  this  period ; 
and  Geology  is  only  yet  attaining  to  the  form  and  con- 
sistency of  a  science.  Geography,  also,  has  explored 
the  surface  of  our  planet  in  almost  every  direction. 
And  along  with  the  increase  of  knowledge,  have  come 
increase  of  human  power,  and  addition  to  human  com- 
fort and  convenience.  Machinery,  in  every  department 
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of  labour,  has  been  carried  to  great  perfection.  Tna- 
invention  of  the  steam-engine  has  placed  a  power,  co 
which  it  would  be  difficult  to  assign  limits,  at  the  dis- 
posal of  men  ;  and  this  mighty  instrument  has  been 
applied  to  manufactures,  and  latterly  to  water  and  laud 
carriage,  v^'ith  the  most  gratifying  results.  The  mot'e 
delicate  machines,  too,  such  as  clocks  and  watches, 
although  not  the  invention  of  this  last  period,  have  been 
brought  to  high  perfection  in  it ;  and  the  recent  dis- 
covery of  gas-light  has  added  much  to  the  comfort  and 
safety  of  cities  and  towns.  The  power  of  intellect,  that 
is  still  employed  in  improvements  in  every  department 
of  art,  is  unexampled  in  the  history  of  mankind. 

The  second  feature  of  this  period,  to  which  we  have 
alluded,  is  the  great  progress  that  has  been  made  m 
translating  the  Sacred  Scriptures  into  the  various  lan- 
guages of  the  world.  The  Scriptures  had  been  pre- 
viously translated  at  different  times,  into  most  of  the 
languages  of  Europe,  r.nd  had  existed  from  a  very  earlj 
period  in  Syriac,  Arabic,  and  Coptic ;  but  a  grew 
addition  to  such  translations,  chiefly  into  eastern  Ian 
guages  and  dialects,  belongs  to  the  present  period. 
Men  of  different  nations  have  thus  been  furnish<!d  witL 
opportunities  of  becoming  acquainted  with  each  other'i 
languages  ;  and  of  learning  to  act  on  similar  principles 
to  a  greater  extent  than  has  ever  before  been  witnessed. 
And  when  this  fact  is  connected  with  the  amazing  faci« 
iities  for  communication  among  the  different  nations  of 
the  world  that  are  now  in  progress,  it  is  impossible  to 
form  any  conception  of  what  may  be  the  result. 

The  third  remarkable  feature  of  this  period,  is  the 
abolition,  first  of  the  slave  trade,  and  afterwards  of 
slavery  in  the  British  colonies.  A  traffic  m  human 
beings,  fronn  the  v/est  coast  of  Africa,  to  the  American 
continent  and  islands,  early  commenced.  Tiie  cupidity 
of  the  European  settlers  in  the  New  World,  nnpelled 
them  to  seek  for  labourers  to  cultivate  the  land,  to  work 
the  mines,  and  otherwise  to  renuer  iheirnew  acquisitions 
profitable,  before  a  sufficient  population  had  grown  up 
on  the  soil  for  these  purposes.  With  this  intent,  ihey 
eent  their  ships  to  the  coaat  of  Africa,  to  get.  as  they 
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conH.  men,  women,  or  children,  ffnd  convey  them  acros* 
till'  Atlantic,  to  the  Kuropoun  sf'ttlcmpnts.  Tlsp  pmse- 
ciitiou  of  tliis  nefarious  trartjc  cr^atrrl  a  mass  of  liiinian 
misery,  partly  in  Af.'ica,  pirtly  during  the  nn'ddlf^  p's- 
sage,  and  partly  in  America,  suclt  as  scuroe.'y  h:;  1  al 
any  firmer  period  been  known  :  and  it  is  iiunn'liating  to 
thinl\,  tiiat  tlie  agents  ami  abettors  of  this  traffic  were 
natives  of  countries  professing  to  have  adopted  the 
benign  principles  of  Christianity. 

The  zeal  of  a  few  benm-olont  individuals  was  chi-f-fly 
instrumental  in  opening  the  eyes  of  the  British  public 
to  the  enormous  crimes,  to  which  they  were  rendering 
themselves  parties,  by  sanctioning  tlie  slave  trade,  and 
by  the  condition  of  the  slaves  in  the  British  West  India 
islands.  The  result  was,  that  the  nation  was  roused  to 
indignation  at  the  fearful  recitals,  and  became  deter- 
mined to  wash  its  hands  of  the  foul  stain.  And,  after  a 
determined  struggle  against  the  parlies  interested,  hu- 
manity triumplied,  and  first  the  slave  trade,  and 
afterwards  slavery  itself  was  abolished.  The  manner, 
in  which  this  last  act  of  justice  wasetHcted,  is,  perhaps, 
unique  in  the  histuiy  of  tiie  world.  The  British  nation 
purchased  the  freedom  of  the  slaves  from  their  masters 
subjects  of  the  empire,  and  has  actuall""'  agreed  to  ad- 
vance to  them  twenty  millions  of  pouudw.  £l..-rling  lo  sol 
the  wretched  captives  at  liberty. 
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SECTION  m. 


INTRODUCTION  TO  VEGETABLE  PHYSIOLOGY. 

The  first  distinction  to  be  attended  to  between  minerals, 
and  beings  endowed  with  life  is,  that  the  latter  are 
formed  with  organs  adapted  to  fulfil  the  several  func- 
tions for  which  they  were  destined  by  nature.  These 
organs  differ,  not  only  in  form  and  structure,  but  more 
or  less,  in  tlie  materials  of  which  they  are  composed  : 
organized  beings  are  generally  of  a  smooth  surface, 
rounded,  and  inegular ;  whilst  minerals  are  rough, 
angular,  and,  in  their  chrystalline  state,  of  geometrical 
regularity. 

One  of  the  principal  functions  these  organs  have  to 
perform,  is  nutrition.  Unorganized  matter  may  be  en- 
larged or  diminished,  eitlier  by  mechanical  or  chemical 
changes ;  minerals  may  be  augmented  by  the  addition 
of  similar  particles,  or  by  chemical  combinations  with 
tjubstances  which  are  dissimilar ;  but  they  have  no 
power  to  convert  them  into  their  own  nature.  Orga- 
nized bodies,  on  the  contrary,  are  increased  in  size,  by 
receiving  internally,  particles  of  matter,  of  a  nature 
diiferent  from  their  own,  which  they  assimilate  to  their 
own  substance. 

I>et  us  now  proceed  to  enquire ,  what  is  the  principal 
distinction  between  the  two  classes  of  organized  beings 
— the  animal  and  the  vegetable  creation. 

Animals  are  provided  with  a  cavity,  called  a  stomach, 
in  which  they  deposit  a  store  of  food,  whence  they  are 
continually  deriving  nourishment.  This  organ  is  essen- 
tial to  aiiiuials,  as  they  are  not  constantly  supplied  with 
food  :  they  fiiid  it  not  always  beneath  tlieir  feet ;  they 
must  wander   in  search   of  it ;  and  were  they  not  pro- 
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fided  with  such  a   store-housp,  in  which  to  lay  it  up 
the)''  would  be  frequently  in  danger  of  perishing. 

Vegetables  have  no  stomach  ;  they  do  not  require 
such  a  magazine,  since  the)''  find  a  regular  supply  o! 
nourishment  at  the  extremity  of  their  roots.  The  food 
of  plants  is  not  of  a  complicated  nature,  like  that  of 
a.nimals  :  but  consists  of  the  simplest  materials — water, 
and  the  solid  and  gaseous  matter  contained  within  it. 

The  second  distinction  between  the  animal  and  vege- 
table creation  is,  that  the  latter  are  not  endowed  with 
sensibility. 

Some  ingenious  experiments  have,  hoAvever,  been 
recently  made,  which  tend  to  favor  the  opinion  that 
plants  may  be  endowed  with  a  species  of  sensibility 
and  seem  to  render  it  not  improbable,  that  there  may 
exist  in  plants  something  corresponding  with  the 
nervous  system  in  animals.  There  are  certain  vege- 
table  poisons,  which  are  known  to  destroy  life  in 
animals,  not  by  affecting  the  stomach,  but  merely  by 
acting  on  the  nervous  system.  These  poisons  were 
administered  to  different  plants,  either  by  watering 
them  with,  or  steeping  the  roots  in,  infusions  of  these 
poisonous  plants.  The  universal  effect  was,  to  produce 
a  sort  of  spasmodic  action  in  the  leaves,  which  either 
shrunk,  or  curled  themselves  up  ;  and,  after  exhibiting 
various  symptoms  of  irritability,  during  a  short  time 
became  flaccid,  and  the  plant,  in  the  course  of  a  few 
hours,  died.  AVhen  we  see  plants  thus  acted  upon  by 
vegetable  poisons,  which  are  known  to  be  incapable  oi 
destroying  the  animal  fibre,  or  of  injuring  the  frames 
but  through  the  medium  of  the  nf ives,  we  may  be  led 
to  suppose,  that  certain  organs  may  exist  in  plants,  with 
which  we  are  totally  unacquainted,  and  which  bear 
some  analogy  to  the  nervous  system  in  animals. 

It  is  certain  that  some  plants  possess  a  power  of 
irritability  or  contractibility.  There  are  some  flowers, 
such  as  liiose  of  the  barberry,  whose  stamens  will  bend 
and  fold  over  the  pistil,  if  the  latter  be  pricked  with  a 
needle  ;  and  there  is  one  instance  of  a  plant  the  leaves 
of  which  move  without  any  assignable  cause :  this  is 
the  hedysarum  gyrmis,  which  grows  only  on  the  banks 
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of  \hc  GaTiges.  It  hns  three  leaflets  on  ench  footstalk. 
all  of  wtiich  are  in  coii.st:iiil  in"e<iular  motion.  The 
leaves  of  the  siiii-drvv,  near  the  root,  are  covrr.d  with 
bristles,  bedewed  with  a  sticky  juicr'.  If  a  flv  settles 
on  the  upppr  surfice  of  the  leaf,  it  is  at  first  detained 
by  this  clammy  liquid,  and  then  the  leaf  closes,  and 
holds  it  fast,  till  it  tJies.  Plants  in  general,  turn  their 
leaves  towards  the  light  ;  and,  when  growijig  in  a  room, 
they  spread  out  their  branches  tovvards  the  window's,  as 
if  they  were  sensible  of  the  benefits  they  derive  from 
iglit  and  air. 

Plants  appear  also  to  be  si]"Scepiible  of  contracting 
nabits.  The  mimosa,  or  sensitive  plant,  if  conveyed  in 
a  carriage,  closes  its  leaves,  as  soon  as  the  carriage  is 
put  in  motion  ;  but  after  sonie  time,  it  becomes 
accustomed  to  it,  the  contraction  ceases,  and  the  leaves 
expand. 

Plants,  which  are  brought  from  the  southern  hemis- 
phere, faithful  to  the  seasons  of  their  native  country, 
make  vain  attempts  to  bud  and  blossom,  during  oui 
frosty  winter  ;  and  seem  to  expect  their  sultry  summe. 
at  Christmas. 

These,  and  many  other  phenomena,  exhibited  b» 
plants,  do  not  permit  us  positively  to  say,  that  plants 
are  wholly  devoid  of  sensibility ;  but  the  evidence; 
against  that  opinion  is  so  strong,  as  to  amount  almost  tc 
proof.  Had  Providence  endowed  plants  with  the  sen- 
.sations  of  pUasui'e  and  of  pain,  it  would,  at  the  same 
lime,  have  af^n'ded  the  means  of  seeking  the  one,  anc/ 
of  avoiding  the  other.  Instinct  is  given  to  animals  fo/ 
that  express  purpose,  and  reason  to  man  ;  but  a  plant 
rooted  in  the  earth,  is  a  poor,  patient,  passive  being: 
its  habits,  its  irritability,  and  its  contractibility,  all  de- 
pending on  mere  physical  causes. 

The  properties  of  plants  may  be  separated  into  two 
classes  :  first,  those  which  relate  to  tiieir  structure  j 
such  as  their  elasticity,  their  hygrometic  power :  thtso 
properties  may  continue  after  death.  Secondly,  those 
which  relate  to  their  vitality  ;  such  as  (  oiitrauiii)ility  ; 
which,  consequently,  can  exist  only  in  the  living  stale. 

The   elementary  organs  of  vegetables   are  of  three 
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kinds.  First,  tho  crllular  system  ,•  consisting  of  minute 
Cf-lls*.  of  an  hf,\a<rf)iuil  f'onii,  ?>[)])  u-cntly  cios  .1  mxi 
S(''p';iralr»l  bv  th<Mr  purtitions,  s.iiniu  lii.t  siiniiii-  to  ilie 
coWstriictioM  of  a  hoiieycoinl).  These  c-  lis  in  phuits 
(ii'f-  marked  by  small  spots,  which  have  been  coiijee- 
turr«d  to  he  apertures,  through  wiiich  fluids  are  Irans- 
initted  from  one  cell  to  another;  but  these  marks  are  so 
tiii'uite,  as  to  render  it  hazardous  to  venture  ou  deciding 
for  what  purpose  they  are  designed. 

The  vascular  system  forms  the  second  set  of  elemen- 
tary organs.  It  consi'<ls  of  tubes,  open  at  both  ends: 
they  are  always  situated  internally.  The  organs  of 
plants  are  so  extremely  stnall,  that,  though  aided  by 
the  most  powerful  microscope,  it  is  frequently  ditiicuK 
to  examine  the  structure  of  their  parts,  with  a  sulHcif  iit 
degree  of  accuracy,  to  be  able  to  ascertain  their  func- 
tions. It  has  long  been  a  disputed  point,  whether  the 
sap  ascends  through  the  vascular  or  the  cellular  system 
of  organs;  the  latest  opinion  is,  that  it  passes  through 
neither;  i)ui  that  it  rises  through  the  instersticcs  whicli 
separate  the  ditTi'rcnt  cells. 

The  third  system  of  elementary  organs,  is  the 
;rachaie ;  .so  called  from  their  conveying  air  both  to 
and  from  the  plant;  they  are  composed  of  very  minute 
elastic  spiral  tub  s.  Air  is  so  essential  an  agent,  in 
p'-omoting  the  nourisiunent  and  growth  of  plants,  that 
it  is  scarcely  less  necessary  to  their  existence,  than  to 
that  of  animals. 

The  whole  of  the  vegetable  kingdom  consists  of 
masses  of  these  several  elementary  organs  with  the 
exception  of  fungi,  mosses,  and  lichens,  whose  vessels 
are  all  of  a  cellular  form :  they  have  no  vascular 
system  whatever  ;  and  this  affords  a  strong  argument 
rtgainst  the  passage  of  the  sap  through  the  vascular 
«ystein. 

The  layers  of  wood,  which  are  seen  in  the  stem  or 
branch  of  a  tree  cut  transversely,  consist  of  ditfercni 
zones  of  fdires,  each  the  product  of  one  year's  growth. 

The  bark  consists  of  three  distinct  coats,  the  cuticle, 
the  cortex,  and  the  liber  or  inner  bark  ;  of  these,  the 
cudcle  in  that  wiiich  is  external.     It  covers  the  leaves 
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and  flower?,  with  tho  exception  of  thw  pistils  and  an--' 
ther.s,  as  well  as  the  stem  and  branches.  The  cuticle 
of  a  young  shoot,  after  it  has  been  for  some  time  exposed 
to  the  atmosphere,  becomes  opaque,  dries,  and  being 
distended  by  the  lateral  growth  of  the  branches,  splits. 
and  after  a  year  or  two,  falls  off.  A  second  membrane 
is  then  formed,  by  the  desiccation  of  the  external  part  of 
Jho  cellular  integument ;  but  it  differs  from  the  former, 
in  being  thicker,  and  of  a  coarser  texture.  This  en- 
velope is  distinguished  from  the  former  by  the  name  of 
epidermis. 


ROOTS. 

The  root  not  only  supports  the  plant  by  fixing  it  in 
the  soil,  but  affords  a  channel   for  the  conveyance  of 
nourishment.     At   the    extremity    of    each    fibre    of  a 
root,  there  is  an   expansion  of  the  cellular  integument, 
called    spongiole,    from    its    resemblance    to    a    small 
sponge  ;  being  full  of  pores,  it  absorbs  the  water  from 
(he  soil.     There   are   pores    in   every   part  of  a   plant, 
above  ground,  but  they  are  almost  wholly  for  the  pur-  .. 
pose  of  exlialation.     Tho  roots  have  no  pores,  except  iaU 
the  spongioles  at  the  extremities.     It  would   be  useles&ii 
for  them  to  be  furnished  with  evaporating  pore.s,  since-.) 
tliey  are  not  exposed  to  the   atmosphere,  wjiere   alone 
evaporation  could  take  place. 

The  tendrils  of  vines,  and  of  other  climbing  plants,  • 
which  serve  to  fix  them  against  a  wall,  or  the  trunk  of  ;i 
a  tree,  cannot  be   considered  as   roots;    since,   though 
they  answer  the  purpose  of  sustaining  the  plant,  ihey 
are  unable  to  supply  it  with   nourishment.     But  there  . 
are  some  parasitical  plants,  such  as  the  misletoe,  which, i*' 
having  no    immediate   communication    with  the  earth, 
strike  their  fibres  into  the  stems  or   branches  of  a  tree, 
and  dei'ive  their  nourishment  from  this  richly  prepared 
«oil :  yet,  as  the  absorption  in  this  case  is  not  carried  on 
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by  the   regular  mode   of  spongioles,  the  fibres   are   no* 
denominated  roots. 

The  spongioles  act  only  by  capillary  attraction,  and 
Buck  up  moisture,  just  as  a  lump  of  sugar  absorbs  the 
water  into  which  it  is  dipped.  As  a  proof  of  this  it  has 
been  shown,  that  if  roots,  saturated  with  moisture,  be 
transplanted  into  very  dry  earth,  the  latter  will  absorb 
the  moisture  from  the  roots. 

Absorption  does  not  immediately  cease  upon  ths 
death  of  a  plant,  as  the  blood  ceases  to  circulate  upon 
the  expiration  of  animal  life  ;  but  when  the  vessels, 
through  which  the  fluid  should  pass,  have  lost  theii 
vital  energy,  that  suscepiibility  of  irritation  and  con- 
traction,  which  enabled  them  to  propel  the  fluid 
upward,  ceases,  and  it  can  no  longer  ascend  into  the 
roots,  but  remains  stagnant  in  the  spongioles,  which 
soon  become  saturated.  Disease  and  putrefaction 
follow  ;  and  that  nourishinent,  which  was  designed  to 
sustain  life,  now  servos  only  to  accelerate  disorga- 
nization. The  fluid  is,  however,  still  performing  the 
part  assigned  to  it  by  the  Creator  ;  for  if  it  be  necessary 
to  supply  living  plants  with  food,  it  is  also  necessary  to 
destroy  those  which  have  ceased  to  live,  in  order  that 
the  earlh  may  not  be  encumbered  with  bodies 
become  useless,  and  that  their  disorganized  particles 
may  contribute  to  the  growth  of  living  plants.  Thus, 
the  putrefaction  of  leaves,  straw,  &:c.  which  reduces 
the  bodies  to  their  simple  elements,  prepares  them 
to  become  once  more  component  parts  of  living 
plants. 

Botanists  distinguish  several  kinds  of  root.  The 
radix  fibrosa,  or  fibrous  root,  is  the  most  common  in 
its  form :  it  consists  of  a  collection  or  bundle  of  fibres. 
The  roots  of  many  grasses,  and  most  annual  herbs, 
are  of  tliis  description.  The  couch  grass  is  an  ex- 
ample of  the  radix  repens,  or  creeping-root.  If  an 
attempt  be  made  to  eradicate  such  roots,  a  successioD 
of  bunches  of  fibres  are  met  with,  springing  from  an 
apparent  root  which  grows  horizontally,  and  appears 
to  be  endless.  This  long  horizontal  fibre  is,  however, 
not  a  root,  but  a  subteraneous  branch,  for  it  has  vn 
19 
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spongioios  :  the  rpnl  roots  arp  the  small  hundle  offihrcf 
whicli  .spring  f'loui  it.  Sue!)  a  root  is  very  tenacious  of 
life,  as  any  portion,  m  which  there  is  an  articulation, 
will  grow.  The  o.x-f-ye,  w!)ose  strong  penetrating  roots 
strike  deep  into  the  eartii,  fiDJiishes  an  example  oC  the 
radix  fusi  far  mis,  or  spindle-sliap.  d.  It  is  also  called  the 
tapivjot,  front  its  tapering  so  considerably  towards  the 
end.  The  radix  hulhnsa,  or  bulbous-root,  such  as  that 
of  the  lily,  the  liyacinth,  or  the  onion,  is  irnpropt^rly  so 
called,  for  the  tufts  of  fibres,  pendant  from  the  bulb,  are 
the  root.-^.  The  bulb  constitutes  the  stem  of  the  plant. 
The  potato  belongs  to  the  class  of  tuberous,  or  knotted 
roots,  which  are  of  various  kinds,  comprehending  all 
such  as  have  flrshy  knobs,  or. tumours.  In  all  cases 
they  are  to  be  considered  as  reservoirs  of  nourisinneni, 
which  enable  the  plant  to  su.stain  the  casual  privations 
of  a  barren  or  dry  soil. 

The  root  of  the  orchis  is  deserving  of  notice,  from  its 
singularity.  It  consi.sts  of  two  lobes,  .somewhat  similar 
to  the  two  parts  into  which  a  bean  is  divided.  One  of 
the.se  perishes  every  year,  and  another  shoots  up  on  the 
opposite  side  of  the  remaining  lobe.  The  stem  rises 
every  spring  from  between  the  two  lobes,  and  since  the 
new  lobe  does  not  occupy  the  same  place  as  its  prede- 
cessor, the  orchis  every  year  moves  a  little  onwards. 

The  duration  of  roots  is  either  annual,  biennial,  or 
pereniual.  To  the  first  belong  plants  the  existence  of 
which  is  limited  to  one  season,  such  as  barley,  and  a 
vast  number  of  garden  and  field  flowers.  The  biennial 
root  produces,  the  fir.st  sea.son,  only  herbage,  and  the 
following  sunnner,  flowers  and  fruits,  or  seed;  otter 
which  it  perishes.  To  the  perennial  belong  p'ants 
which  live  to  an  indefinite  period,  such  as  trees  and 
shrubs. 
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STEMS. 

Every  plant  has  a  stem  through  which  the  sap 
circulates,  and  from  which  the  leaves  and  flowerg' 
spring.  This  stem  is  not  always  apparent :  it  is  some- 
times concealed  under  ground,  sometimes  disgutsed 
under  an  extraordinary  form :  the  stem  of  the  tulip, 
for  instance,  is  contained  within  the  bulb,  which  is 
commonly,  but  improperly,  called  its  root ;  that  of  the 
fern  is  subterraneous.  The  functions  of  the  root  and 
stem  are  totally  different :  the  former  merely  sucks  up 
nourishmeni  from  the  soil,  and  transmits  it  to  the 
leaves ;  the  latter  is  supplied  with  organs  to  distribute 
it,  variously  modified,  to  the  several  parts  of  the  plant, 
the  leaves,  the  flowers,  &c. 

The  stems  of  plants  are  divided  into  two  classes  ; 
those  which  grow  internally,  lience  called  endogenous  ; 
Lliey  are  also  called  vionocohjledons,  from  tlieir  seed 
having  only  one  cotyledon,  or  lobe  ;  and  those  which 
grow  externally,  called  exogenous,  or  dicotykdons,  from 
their  seed  having  two  lobes. 

There  is  a  third  class,  denominated  acotyhdoiis, 
ivliich  have  no  cotyledons,  and  no  vascular  system,  such 
lis  fungi,  lichens,  &i,c. 

The  dato,  the  palm,  and  the  cocoa-nut  tree,  tiie 
^ugar  cane,  and  most  of  the  trees  of  tropical  climates, 
belong  to  the  monocotyledons,  or  endogenous  plants. 
Their  stems  are  cylindrical,  being  of  the  same  thick- 
ness from  the  top  to  the  bottom.  Their  mode  of 
growtli  is  this  :  a  hollow  stem  shoots  up  to  a  certain 
!ucight,  and  there  stops  ;  layer  after  layer  grows  in  the 
interior  of  this  hollow  stem,  till  at  length  a  period 
arrives  when  the  outer  coats  are  so  hardened  and  dis- 
tended, as  to  yield  no  longer,  the  stem  has  then 
attained  its  full  growth  in  horizontal  dimensions,  and 
offers  a  broad,  flat  circular  surface  to  viev/,  vvhicli  has 
scarcely  risen  in  height  above  tiie  level  of  the  ground. 
In  this  stage  it  resembl&s  the  stump  of  the  trunk  of  a 
tree,  which  has  been  cut  down.  The  following  spring, 
tijere  bein^  no  room  for  a  new  layer  of  wood  to  ©ytend 
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itself  horixontally,  il  ^-llonTs  up  from  the   ceritrp   oi'  the 
stem  vertically  ;   fresh   laycrji  evory  year  successiveiy  i 
pertbratG  this  central  shoot,  till   it  beconios  hard,  coiu-- 
|i;lct,  and  of  the  same  horizontal  dimensions  as  the  base-yit 
iHe  second  period  of  growth  is  then  com])leto. 

The  leaves  and  frnit  of  this  class  of  plants  grow  from 
the  centre  of  the  last  shoot,  and  form  a  sort  of  cabbage 
at  the   lop  of  the  tree,   on  cutting  off  which,  the  tree  .; 
pcrisijes. 

Endogenous  plants  have  no  real  bark,  the  external 
coats  of  wood  are  so  much  hardened  as  to  render  such 
a  preservation  unnecessary.  When  an  European  wood, 
cutter  begins  to  fell  a  tree  of  this  description,  he  is 
quite  astonished  at  its  hardness.  "If  1  have  so  much 
dilHculty  with  the  outside,''  says  he,  "how  shall  I  ever 
get  through  the  heart  of  the  wood?"  But  as  he  pro- 
ceeds, he  finds,  that,  contrary  to  what  he  has  been  ac 
customed  to,  it  gets  softer.  Tins  circumstance  renderj 
it  very  easy  to  perforate  them,  and  makers  them  pecu 
liarly  a]>pro!)riate  for  pipes,  for  the  conveyance  of  water 
and  such  like  purposes. 

These  plants  liave  usually  no  branches.  Corn,  anrt 
all  gramineous  plants,  the  lilaceous  tribe  of  flowers,  and 
bulbous  roots,  are  all  endogenous.  Some  of  these  send 
forth  shoots,  but  th.ey  are  not  from  the  stem,  but  froru  a 
knot  or  ring  upon  the  stPin.  The  sugar-cane,  whicli 
grows  in  this  maunei,  i.->  the  largest  of  liie  gramineou^; 
plants. 

The  structure  of"  the  exogenous  plants,  or  dicotyle- 
dons, to  which  the  trees  of  our  temperate  climes  belong, 
is  much  more  complicated. 

The  stem  is  composed  of  two  separate  parts:  the  one 
ligneous,  the  other  cortical,  in  other  words,  it  is  formed 
of  wood  and  bark. 

The  wood  consists,  in  the  first  place,  of  the  pith,  a 
soft  medullary  substance,  whicli  occupies  the  cetilrc  of 
the  stem,  and  is  almost  always  of  a  cylindrical  form. 
This  soft,  pulpy  hnrly,  does  not  grow  or  increase  in 
size  with  tlie  ITi'ee,  but  retains  the  same  dimensions  it 
originally  had  in  the  young  stem. 
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The  first  layer,  surrounding  tlie  central  pith,  grows 
freely  during  a  iwelvnnioiith,  but  the  follov/ing  year  it 
fs  enclosed  by  a  new  layer ;  being,  by  the  pressure  of 
this  layer,  prevented  from  extending  laterally,  it  makes 
'ts  way  where  there  is  no  pressure  ;  that  is  to  say, 
vertically.  When  during  the  third  year,  a  third  layer 
surrounds  and  compresses  the  second,  this,  in  its  turn, 
escapes  from  the  bondage  by  rising  vertically.  This 
process  goes  on  year  after  year,  so  that  tlie  stem  grows 
in  height,  at  the  same  time  that  it  increases  in  thick- 
pi  ss.  This  mode  of  frrowin^r  renders  the  form  of  the 
stem  conical,  the  number  of  layers  diminishing  as  the 
stein  rises. 

These  layers  of  wood  attain  a  state  of  maturity, 
when  they  become  so  hard  t)y  continued  pressure,  as 
to  be  no  longer  susceptible  of  yielding  to  it.  Previous 
to  this  period,  the  layers  bear  the  name  of  alburnum, 
signifying  white  wood,  for  wood  is  always  while,  until 
it  reaches  this  degree  of  consistency.  The  lengtli  of 
time  requisite  to  convert  the  alburnum  into  perfect 
wood,  varies  from  five  to  fifty  years,  according  to  the 
nature  of  the  tree. 

The  vegetation  of  the  bark  is  precisely  the  invei^se 
of  that  of  the  wood  ;  that  is  to  say,  it  is  endogenojis,  its 
layers  grovving  internally :  the  new  soft'  coat  of  bark, 
therefore,  lies  immediately  in  contact  with  the  new  soft 
layer  of  wood.  The  outer  coats'of  bark,  when  they 
become  too  hard  to  be  further  distended  by  the  pressure 
of  the  internal  layers,-vCrack,  and  becoming  tlius  ex- 
pased  to  tlie  injury  of  the  weather,  fall  off  in  pieces  :  it 
is  this  which  produces  the  ruggedness  of  the  bark  in 
some  trees.  The  orher  layers,  as  they  become  external, 
and  exposed  to  ^.he  same  sources  of  injury,  experience 
the  same  fate. 

It  has  long  been  a  disputed  point,  what  part  of  tlie 
stem  the  sap  rises  through  :  some  have  maintained  the 
opinion,  tlr.u  it  ascended  through  the  pith  :  others,  tliat 
it  rose  through  the  bark  ;  but  they  have  both  been 
proved  to  be  wrong.  By  colouring  the  water,  with 
which  the  plant  was  watered,  it  has  been  traced  within 
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the  stem,  and  found  to  ascend  alinost  wholly  in  the 
alburnum,  or  young  wood,  and  particularly  in  the 
latest  layers. 


THE  FUNCTIONS  OF  LEAVES. 

If  the  leaves  of  a  tree  be  stripped  off,  the  fruit  comes 
to  nothing,  which  is  exemplified  every  year  in  goose- 
berry bushes,  the  leaves  of  which  have  been  devoured 
by  caterpillars ;  and  though  the  fruit-trees  of  warm 
climates,  partly  naturalized  with  us,  grapes  and 
peaches,  for  instance,  ripen  their  fruit  sooner,  perhaps, 
if  partially  deprived  of  their  leaves;  yet  if  that  practice 
be  carried  too  far,  the  fruit  perishes.  The  white  mul- 
berry, indeed,  cultivated  in  the  south  of  Europe,  for 
the  food  of  silkworms  only,  bears  wonderfully  the  loss 
of  its  foliage  threi;  or  four  times  a  year. 

These  facts  have  led  some  to  think,  that  leaves  were 
merely  a  clotlyng,  or  a  protection  against  cold  and  heat. 
Though  this  is  undoubtedly  true,  still  it  is  a  very  smah 
oart  of  the  use  of  leaves. 

That  leaves  give  out  moisture,  or  are  organs  of 
insensible  perspiration,  is  proved,  by  the  simple  ex- 
periment of  gathering  the  leafly  branch  of  a  tree,  and 
immediately  stopping  the  wound  at  its  base,  with  wax, 
or  any  other  fit  substance,  to  prevent  the  effusion  of 
moisture  in  that  direction.  In  a  very  short  time,  the 
leaves  droop,  wither,  and  are  dried  up.  If  the  same 
branch,  partly  faded,  though  not  dead,  be  placed  in  a 
very  damp  cellar,  or  immersed  in  water,  the  leaves 
revive,  by  which  their  power  of  absorption  is  also 
proved. 

The  great  annual  sun-flower  is  said  to  have  lost  by 
perspiration,  1  lb.  14  oz.  weight,  in  the  course  of 
twelve  hours,  in  a  hot  dry  day.  In  a  dry  niglit,  it  lost 
about  three  ounces ;  in  a  moist  night,  scarcely  any 
alteration  was  observable;  but  in  a  rainy  night  it  gained 


two  or  lliree  ounces.  The  cornelian  cherry  is  most 
rcmarl<al)le  in  lliis  respect  :  tlie  quantity  of  fluid  which 
evaporates  iVmn  its  leaves,  in  the  course  of  twenty-four 
hours,  is  said  to  be  nearly  equal  to  twice  the  weight  of 
the  whole  shrui). 

The  perspiration  of  aquatic  plants  seems  to  be  re 
marUahly  copious.  Of  these  some  grow  constantly 
immersed  in  water.  Their  leaves  are  peculiarly 
vascular,  and  dry  very  quickly  in  the  air,  withering  in 
a  kw  minutes  after  exposure  to  it.  Other  aquatics 
float  with  only  the  upper  surface  of  their  leaves  ex- 
posed to  the  air,  whicli  surface  is  so  contrived,  that 
water  will  scarcely  remain  upon  it.  These  leaves, 
liiough  extremely  juicy,  dry  with  great  rapidity,  as 
does  every  jsart  of  the  plant,  when  gathered.  It  is 
probable  that  they  imbibe  copiously  by  their  under 
uides,  and  perspire  by  their  upper. 

Light  has  a  very  powerful  effect  upon  plants.  The 
green  colour  of  the  leaves  is  owing  to  it,  so  that  plants 
raised  in  the  dark,  are  of  a  sickly  white  ;  and  it  is  well 
known  that  tlie  blanching  of  celery  is  effected  by 
covering  the  plant,  so  as  to  exclude  the  light. 

Light  acts  beneficially  upon  the  upper  surface  of 
leaves,  and  hurtfuUy  upon  the  under  side  ;  hence,  the 
former  is  always  turned  towards  the  light,  in  whatever 
situation  the  plant  may  happen  to  be  placed.  Plants, 
in  a  hot-house,  present  the  fronts  of  their  leaves  to  the 
side  where  there  is  most  light,  not  to  th^  quarter  where 
most  air  is  admitted,  or  to  the  flue  in  search  o*  heal. 
It  has  been  found,  that  vine  leaves  turn  to  the  I'ght, 
even  when  separated  from  the  stem,  if  suspended  by  a 
thread. 

Nor  is  this  effect  of  light  peculiar  to  leaves  alone. 
Many  flowers  are  equally  sensible  to  it,  especially  the 
compound  radiated  ones,  as  the  daisy,  sun-flower, 
marigold,  «Sic.  In  their  forms.  Nature  seems  to  have 
delighted  to  imitate  the  radiant  luminary,  in  the  ab. 
.sence  of  whose  beams,  many  of  them  do  hot  expand 
loir  blossoms  at  all.  The  stately  annual  sun-flower 
displays  this  phenomenon  more  conspicuously,  on 
account  of  its  size ;  the  flower  follows  the  sun  all  day 


and  retui'n3,  aA:er  suns'^-t,  to  llie  east,  to  meet  his  siih- 
boams  in  the  morning.  A  great  number  of  leaves, 
likewise,  fallow  the  sun  in  its  course.  A  clover  fii  Id  is 
a  familiar  instance  of  this. 

The  ciiemical  actions  of  light,  heat,  and  the  com- 
poncnt  parts  of  the  atmospheric  air,  upon  leaves,  are 
now  tolerably  well  understood.  It  is  agreed,  that  in 
the  day  time,  plants  imbibe,  from  the  atmosphere, 
carbonic  acid  gas,  (which  is  a  compound  of  oxygen 
and  carbon,)  that  tiiey  decompose  it,  absorb  the  carbon, 
as  matter  of  nourishment,  which  is  added  to  the  sap, 
«nd  emit  the  oxygen.  Tlie  burning  of  a  candle,  or 
the  breathing  of  animals,  in  a  confined  space,  produces 
so  much  of  this  gas,  that  neither  of  these  operations 
can  go  on  beyond  a  certain  time  ;  but  the  air  so  con- 
taminated, serves  as  food  for  vegetables,  the  leaves  of 
which,  assisted  by  light,  soori  restore  the  oxygen,  or, 
in  otiier  words,  purify  the  air  again.  Tins  beautiful 
discovery  shovvs  a  mutual  dependence  of  the  animal 
and  vegetable  kingdoms,  and  adds  another  to  the  many 
proofs  \vo  have  of  the  wisdom,  and  wonder-working 
power  of  the  Creator  of  all  things. 

In  the  dark,  plants  give  out  c;;rbonlc  acid,  and  absorb 
oxygen  ;  but  the  proportion  of  tlie  latter  is  small,  com- 
pared to  what  they  exhale  by  day,  as  must  likevviso  be 
the  proportion  of  carbonic  acid  given  out  ;  else  the 
quantity  of  caiibon  added  to  their  substance,  would  be 
but  tniling,  especially  in  tliose  climates,  in  which  the 
proportion  of  day  to  night  is  nearly  equal,  and  which, 
notwithstanding,  we  know  to  bo  excessively  luxuriant 
in  vegetation. 

There  can  be  no  questio*n  of  the  general  purpose, 
answered  to  tiie  vegetable  constitution  by  these 
functions  of  leaves.  But  when  we  attempt  to  con- 
sider, how  tlie  p-^culiar  secretions  of  diifercnt  species, 
and  tribes  of  plants  are  fc/med  ;  how_  the  same  soil, 
the  sanie  atmosphere,  s!)ould,  in  a  leaf  of  the  vine,  or 
sorrel,  produce  a  wholeso)ne  acid,  and  in  that  of  a 
spurge,  or  inancliineel,  a  most  virulent  poison  ; — how 
eweet,  and  nutritious,  herbage  should  grow,  among  the 
tcrid    crow-foot,     and     aconite : — wo     find     ourselves 


totally  unable  to  comprehend  the  existence  of  such 
wonderful  powers  in  so  srnall,  and,  seemingly,  simple 
un  organ,  as  the  leaf  of  a  plant.  The  agency  of  the 
vital  principle  alone  can  account  for  these  wonders, 
though  it  cannot,  to  our  understandings,  explain  them. 
The  thickest  veil  covers  the  whole  of  these  processes; 
and  so  far  have  pliilosophers  hitherto  been  from  re- 
moving this  veil,  that  they  have  not  even  been  able 
to  approach  it.  All  these  operations,  indeed,  are 
evidently  chemical  decompositions  and  combinations : 
but  we  neither  know  what  these  decompositions  and 
combinations  are,  nor  the  instruments  in  which  they 
take  place,  nor  the  agents  by  which  they  are  regulated. 
The  vain-glorious  Buffon  caused  his  own  statue  to 
be  inscribed,  "  a  genius  equal  to  the  majesty  of  nature  ;" 
but  a  blade  of  grass  was  sufficient  to  confound  hi.<» 
pretensions.  Sir  J.  E.  Smith. 


THE  SAP. 


The  sap  of  trees  may  be  obtained,  by  wounding  a 
branch,  or  stem,  in  spring,  just  before  the  buds  open: 
or  in  the  end  of  autumn,  though  less  copiously,  after 
fi  slight  frost,  yet  not  during  the  frost.  It  has  always 
been  observed  to  flow  from  the  young  wood,  or 
alburnum,  of  our  trees  ;  not  from  the  bark.  A  branch 
of  the  vine,  cut  through,  will  yield  about  a  pint  of  this 
fluid,  in  the  course  of  twenty-four  hours.  The  birch 
also  affords  much  sap.  It  flows  equally  upward  and 
downward,  from  a  wound. 

This  great  motion,  called  the  flowing  of  the  sap, 
which  is  to  be  detected  principally  in  the  spring,  and 
slightly  in  the  autumn,  is,  therefore,  totally  distinct 
from  that  constant  propulsion  of  it  going  on  in  every 
growing  plant. 

This  flowing  of  the  sap  has  been  thought  to  demon- 
^trtite   a   circulation ;    because,  there  being  no  leaves 
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at  the  time  to  carry  it  off  by  perspiration,  it  is  evident 
that,  if  it  were  at  these  periods  running  u])  the  sap 
vessels,  it  must  run  down  again  by  other  channels- 
But  as  soon  as  the  leaves  expand,  its  molion  is  no 
longer  to  be  detected.  The  eiiusioa  of  sap  froin 
plants,  when  cut  or  wounded,  is,  during  the  greater 
part  of  tlie  year,  comparatively  very  small.  It  is 
thought,  therefore,  that  this  (lounng  of  tiie  sap,  is 
notliing  more  than  a  facility  of  the  sap  to  run,  owing 
to  the  peculiar  irritability  of  the  vegetable  body,  at 
that  period;  and  that  it  runs  only  when  a  wound  is 
made — being  naturally  at  rest  till  the  leaves  open,  and 
admit  of  its  proper  and  regular  conveyance. 

As  soon  as  the  leaves  expand,  insensible  perspiratior 
takes  place,  very  copiously,  chiefly  from  those  organs; 
but  also,  in  some  degree,  from  tiie  bark  of  the  young 
stem  and  branches.  The  perspiration  of  some  plants 
is  very  great.  The  large  annual  sun-fiower  is  said  ta 
perspire  about  seventeen  times  as  fast  as  the  ordinarj 
perspiration  of  the  human  skin. 

The  sap,  in  its  passage  through  the  leaves  and  bark 
becomes  quite  a  new  fluid,  possessing  the  peculiar 
flavour  and  qualities  of  the  plant ;  and  not  only  yield- 
ing woody  matter  for  the  increase  of  the  vegetable 
body,  but  furnishing  various  secreted  substances  more 
or  less  numerous  and  different  among  themselves. 
These,  accordingly,  are  chiefly  found  in  the  bark.  In 
herbaceous  plants,  the  stems  of  which  are  only  of 
annual  duration,  the  perennial  roots  frequently  contain 
these  fluids,  in  the  most  perfect  state;  nor  are  they,  in 
such,  confined  to  the  bark,  but  deposited  throughout 
the  substance,  or  wood,  of  the  root,  as  in  rhubarb  and 
gentian. 

Gum,  or  mucilage,  a  viscid  substance,  of  little 
flavour  or  smell,  and  soluble  in  water,  is  a  very  com- 
mon secretion.  When  superabundant,  it  exudes  from 
many  trees,  in  the  form  of  large  drops,  as  in  the  plum, 
cherry,  and  peach  trees,  and  different  species  of  the 
mimosa,  or  sensitive  plants,  one  of  which  yields  the  gujTi 
arable,  others  the  gum  Senegal,  &;c. 

Resin    is    a   uuugtance    soluble    in    spirits,    as    the 
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ktirpenline  of  the  fir  and  juniper.  Most  vcgetab'*! 
e.Midations  partake  of  a  nature  between  resin  and 
mucilage,  being  partly  soluble  in  water,  partly  in 
spirits ;  and  are  therefore  called  gum-resins.  The 
more  refined  and  volatile  secretions,  of  a  resinous 
nature,  are  called  essential  oils ;  and  are  often  highly 
aromatic  and  odiferous.  One  of  the  most  exquisite 
of  these  is  aiTorded  by  the  cinnamon  bark.  They 
exist,  in  tlie  highest  perfection,  in  the  perfumed  effluvia 
of  flowers,  some  of  which,  capable  of  combination  with 
spirituous  fluids,  are  obtainable  by  distillation,  as  those 
of  the  lavender  and  rose. 

Acid  secretions  are  well  known  to  be  very  general  in 
plants.  The  astringent  principle  is  a  species  of  acid  ;  it 
may  be  derived  from  various  sources — for  instance  the 
tanning  from  the  oak,  willow,  &c.  An  acid  is  found 
united  with  even  the  sugar,  in  the  sugar  cane. 

Sugar,  more  or  less  pure,  is  very  generally  found  in 
plants.  It  abounds  in  various  roots,  as  the  carrot,  beet, 
and  parsnip;  and  in  many  plants  of  the  grass  or  cane 
kind,  besides  the  famous  sugar  cane. 

Jt  is  curious  to  observe  not  only  the  variou? 
secretions  of  different  plants,  by  which  they  differ 
from  each  other  in  taste,  smell,  qualities,  and  medical 
virtues,  but  also  their  great  number,  and  striking 
difference,  frequently  in  the  same  plant.  Of  this,  the 
peach  tree  afibrds  a  familiar  example.  The  gum  of 
this  tree  is  mild  a«d  mucilaginous :  the  bark,  leaves, 
and  flowers  abound  with  a  bitter  secretion,  than  which, 
nothing  can  be  more  distinct  from-the  gum.  The  fruit 
is  replete,  not  only  with  acid,  mucilage,  and  sugar, 
but  with  its  own  peculiar  aromatic  and  highly  volatile 
secretion,  on  which  its  fine  flavour  depends.  How 
far  are  we  yet  from  understanding  the  vegetable  body, 
which  can  form,  and  keep  separate,  such  distinct  and 
discordant  substances ! 

The  odour  of  plants  is,  unquestionably,  a  volatile, 
essential  oil.  Its  general  nature  is  evinced  by  its 
ready  union  with  spirits  or  oil,  not  with  water. 

To  all  the  foregoing  secretions  of  vegetables,  may  be 
added  those,  on  which  their  various  colours  dei^nd. 
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We  can  but  imperfbctjy  account  for  the  green,  so 
universal  in  their  hprbage ;  but  we  may  gratefully 
acknowledge  the  beneficence  of  the  Creator,  in  clothing 
the  earth  with  a  colour  the  most  pleasing,  and  the  least 
fatiguing  to  the  eye.  We  may  be  dazzled  with  the 
brilliancy  of  a  flower  garden,  but  our  eyes  repose  at 
leisure  on  the  verdure  of  a  giove  or  meadow. 

Abridged  from  Sir  J.  E.  Smith. 


THE  FLOWER. 

The  flower  consists  of  several  parts. 

The  calyx,  or  flower  cup,  forms  the  external  integu- 
ment  which  protects  the  bud,  before  it  expands ;  it 
consists  of  several  parts,  called  sepales,  resembling 
small  leaves,  both  in  form  and  colour.  These  sepales 
are,  in  general,  more  or  less  soldered  together ;  some- 
times so  completely,  as  to  form  a  cup  apparently  of  one 
piece. 

Above  and  within  the  calyx,  rises  the  corolla,  which 
is  the  coloured  part  of  the  flower.  It  is  composed  of 
several  petals,  either  separate  or  cohering,  so  as  to 
form  a  corolla  of  one  single  piece :  in  the  latter  case, 
the  flower  is  called  moiwpeialouf.  When  the  petals 
first  burst  from  the  calyx,  and  expand  in  all  thei'r 
beauty,  they  still  serve  to  protect  the  central  parts  of 
the  flowpr.  They  are  at  first  curved  inwards,  forming 
a  concavity  around  the  delicate  organs  wiiich  occu|>y 
the  centre.  This  not  only  shelters  them  from  ex- 
ternal injury,  but  reflects  the  sun's  rays  upon  them, 
[ike  a  concave  mirror;  thus  rearing  them,  as  it  were, 
in  a  hot-house.  When  those  parts  are  full  grown,  the 
artificial  heat  being  no  Ijnger  necessary,  and  tlie 
admission  of  light  and  air,  being  not  only  safe  but 
advantag-^ous,  the  petals  expand  ;  leaving  the  internal 
organs  exposed  to  the  free  agency  of  those  elements. 

At  the  base  of  the  pet^ils  is  generally  situated  an 
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orsran  callpd  the  nectary.  This  is  the  store  whencft 
the  bee  derives  honey. 

The  most  important  parts  of  the  flower  are  those 
organs  which  occupy  the  centre.  It  is  here  that  the 
seed  which  is  to  propagate  the  plant,  is  lodged,  in  a 
vessel  called  the  ovary,  or  seed-vessel.  From  its 
summit  rises  a  little  threadlike  stalk,  called  a  sty/e ; 
which,  at  its  extremity,  supports  a  small,  spongy  sub- 
stance, denominated  the  stigma.  These  three  parts 
form  a  whole,  which  bears  the  name  of  carpel. 

Immediately  surrounding  the  pistils,  are  situated  the 
stamens  ;  each  of  which  consists  of  a  slender  filament, 
supporting  a  little  bag,  or  case,  called  an  anther,  tilled 
with  pollen,  which  is  a  species  of  dust  or  powder.  The 
anthers,  when  ripe,  burst ;  and,  being  more  elevated 
than  the  stigma,  shed  their  pollen  upon  it;  without 
which  no  seed  can  be  perfected. 

In  some  vegetables  the  stamens  are  in  one  flower, 
md  the  pistils  in  another ;  in  others,  the  stamens  and 
pistils  are  upon  separate  plants.  In  these  cases  the 
ooUen  is  conveyed  from  the  one  to  the  other,  by  means 
•)f  the  wind,  or  by  winged  insects,  which,  in  penetrating, 
by  means  of  their  long  and  pliant  proboscis,  within  the 
recesses  of  the  corolla,  in  order  to  obtain  the  nectar, 
cover  their  downy  wings  with  the  pollen.  This  un- 
heeded burden  they  convey  to  the  next  flower  on  which 
they  alight;  and  in  working  their  way  to  the  nectary, 
it  is  rubbed  off  and  'falls  on  the  stigma.  Every  insect, 
however  ephemeral,  every  weed,  however  insignificant, 
has  its  part  assigned  in  the  great  system  of  the 
universe. 

In  Persia,  very  few  of  the  palm  and  date  trees,  under 
cultivation,  have  stamens,  those  having  pistils  being 
preferred,  as  alone  yielding  fruit.  In  the  season  of 
flowering  the  peasants  gather  branches  of  the  wild 
palm  trees,  whose  blossoms  contain  stamins,  and  spread 
them  over  those  which  are  cultivated,  so  that  the  pollen 
comes  in  contact  with  the  pistils,  and  fertilizes  the 
flower. 

There  were  two  remarkable  palm-trees  in  Italy.  The 
one,  situated  at  Otranto,  had  no  stamens  ;  the  other, 
20 
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at  Brindisi,  which  is  about  forty  miles  distant,  had  ri« 
pistils;  consequently,  neither  of  those  trees  bore  seed 
But  when,  after  the  growth  of  many  years,  they  not 
only  rose  superior  to  all  the  trees  of  the  neighbouring 
forests,  but  overtopped  all  the  buildings  which  inter- 
vened,  the  pollen  of  the  palm-tree  at  Brindisi  was 
wafted  by  the  wind,  to  the  pistils  of  that  of  Otranto ; 
and,  to  the  astonishment  of  every  one,  the  latter  bore 
fruit. 


THE  SEED. 


The  seed,  from  which  the  future  plant  proceeds,  is 
the  sole  end  and  aim  of  all  the  parts  of  fructification. 
It  consists  of  several  parts,  the  most. essential  of  which 
is  the  embryo,  or  germen,  called  by  Linna3us,  corcu/um, 
whence  the  life  and  organization  of  the  future  plant 
originate. 

The  cotyledons,  or  seed  lobes,  are  immediately 
attached  to  the  embryo,  of  which  they  form,  properly 
speaking,  a  part.  They  are  commonly  two  in  number, 
and,  when  the  seed  has  sufficiently  established  its  root, 
generally  rise  out  of  the  ground,  and  form  a  kind  of 
leaves.  Hihim,  the  scar,  is  the  point  by  which  the 
seed  is  attached  to  its  seed-vessel,  or  receptacle,  and 
ihfough  which  alone  nourishment  is  imparted  for  the 
perfecting  of  its  internal  parts ;  it  is  also  the  point 
through  which  the  radical  is  protruded  in  the  first  stag© 
of  germination. 

There  is  no  part  of  the  vegetable  kingdom,  which 
offers  so  many  striking  proofs  of  admirable  contrivance 
as  the  seed.  The  care,  which  Providence  has  bes'owed 
upon  it,  is  astonishing. 

Independently  of  the  innumerable  means  wliich  are 
adopted  for  maturing  and  protecting  the  organs,  on 
which  the  production  of  the  seed  depends,  and  which 
form  part  of  the  system  of  provision  for  perfecting  it— 
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hiftily  artificial,  for  the  immediate  purpose  of  perfecting 
itj — the  mode  in  which  this  organ  is  preserved  after  it  is 
matured,  evinces  consummate  care  and  wisdom.  Some- 
times it  is  packed  up  in  a  capsule,  a  vessel  composed  of 
tough  and  strong  coats ;  sometimes,  as  in  stone-fruits 
and  nuts,  it  is  closed  in  a  strong  shell,  which  again  is 
enclosed  in  a  pulp  ;  ■  sometimes,  as  in  grapes  and  berries, 
it  is  plumped  overhead  in  a  glutinous  syrup,  contained 
within  a  skin  or  bladder :  at  other  times,  as  in  apples 
and  pears,  it  is  embedded  in  the  heart  of  a  firm  fle-shy 
substance ;  or  as  in  strawberries,  pricked  into  the  sur- 
face of  a  soft  pulp.  These,  and  many  other  varieties, 
exist  in  what  are  called  fruits.  In  pulse,  and  grain,  and 
grasses  ; — in  trees,  and  shrubs,  and  flowers, — the  variety 
of  the  seed-vessel  is  incomputable.  We  have  the 
seeds,  as  in  the  pea-tribe,  regularly  disposed  in  parch- 
ment nods,  which  completely  exclude  the  wet ;  the  pod 
also,  not  seldom,  as  in  the  bean,  lined  with  a  fine  down 
distended  like  a  blown  bladder ;  or  we  have  the  seed 
snveloped  in  wool,  as  in  the  cotton  plant ;  lodged,  as  in 
pines,  between  the  hard  and  compact  scales  of  a  cone ; 
or  barricadoed,  as  in  the  artichoke  and  thistle,  with 
spikes  and  prickles ;  in  mushrooms,  placed  under  a 
penthouse ;  in  ferns,  within  slits  in  the  back  part  of  the 
leaf;  or,  which  is  the  most  general  organization  of  all, 
we  find  them  covered  by  a  strong  close  tunicle,  and 
attnched  to  the  stem,  according  to  an  order  appropriated 
to  each  plant,  as  is  seen  in  several  kinds  of  grain  and 
of  grasses. 

Equally  numerous  and  admirable  are  the  contrivances 
for  dispersing  seeds.  Who  has  not  listened,  in  a  calm 
and  sunny  day,  to  the  crackling  of  furzc-bushos,  caused 
by  the  explosion  of  their  little  elastic  pods,  or  watched 
the  down  of  innumerable  seeds  floating  on  the  summer 
breeze,  till  they  are  overtaken  by  a  shower,  wliich 
moistening  their  wings,  stops  their  further  flight,  and 
at  the  same  lime  accomplishes  its  final  purpose,  by  im- 
mediately promoting  the  germination  of  each  see'd  in 
the  moist  earth  ? 

How  little  are  children  aware,  as  they  blow  away  the 
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other's  clothes,  that  thoy  are  fuililling  one  of"  tlie  great 
ends  of  nature. 

The  awns  of  grasses  answer  the  same  purpose. 

Pulpy  fruits  serve  quadrupeds  and  birds  as  food, 
while  their  seeds,  often  small,  hard  and  indigestible, 
pass  uninjured  through  the  intestines,  and  are  deposited. 
far  from  their  original  place  of  growth,  in  a  conditioo 
perfectly  fit  for  vegetation. 

Even  such  seeds  as  are  themselves  eaten,  like  the 
various  sorts  of  nuts,  are  hoarded  up  in  the  ground,  and 
occasionally  forgotten,  or  carried  to  a  distance,  and  in 
part  only  devoured. 

The  ocean  itself  serves  to  waft  the  larger  kind  of 
seeds  from  their  native  soil  to  far  distant  shores. 

M'Culloch's  Course  of  Beading. 


ANIMAL  LIFE. 

Living  bodies  are  usually  divided  into  the  animal  and 
vegetable  kingdoms.  It  may  seem  at  first  sulTiciently 
easy  to  make  the  distinction  between  an  animal  and  a 
plant;  and,  as  long  as  we  confine  our  views  to  tlie 
higher  orders  of  animated  beings,  there  is  no  room  for ' 
doubt.  But  when  we  descend  in  the  scale  to  the  ra. 
diated  animals,  which  present  no  distinct  nervous  sysh^m, 
no  organs  of  sensation,  no  observable  mode  ol'  commoi. 
nication  with  the  external  world  ;  it  then  become?* 
necessary  to  enquire  more  accurately  into  the  peculiar 
points,  which  should  decide  us  to  arrange  them  unde." 
the  one  class,  or  the  other.  Perhaps  the  most  certain 
of  these,  is  the  presence  of  a  digestive  organ.  Cuvier 
mentions  three  other  marks  of  distinction,  whici),  however, 
are  by  no  means  so  general.  Thev  are,  the  presence  of 
nitrogen,  as  one  of  tlie  clipniical  components  of  all 
animal  bodies ;  the  existence  of  a  circulation ;  and 
respiration.  Nitrogen,  it  is  true,  exists  in  all  animal  bodies, 
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but  all  vegetables,  likewise,  contain  it,  and  some  in  con- 
siderable quantities,  as  the  extensive  chisses  oi' fungi  aric 
cruciform? a  ;  in  cafein,  a  piiuciple  extracted  from  coffee, 
there  is  actually  a  grefitcr  auiount  of  it,  than  in  most 
animal  substances.  Circulation  is  not  found  to  exist  in 
the  lowest  class  of  animals.  As  for  respiration,  the 
leaves  of  plants  so  exactly  resemble,  in  their  action,  tl-.e 
lungs  of  animals,  that  they  are  now  familiarly  spoken  of 
by  vegetable  physiologists  as  respiratory  organs. 

What  life  is,  we  know  not;  what  life  does,  we  know 
well,  \j\ie  counteracts  ihe  laics  of  gravihj.  Ifthefiuida 
of  our  bodies  followed  the  natural  tendency  of  fluids, 
they  would  descend  to  our  feet,  v/hen  we  stood,  or  to  our 
backs,  when  we  lay.  The  cause,  why  they  do  not,  may 
be  referred  immediately  to  the  action  of  the  heart  and 
vessels;  but  it  is  evident,  that  they  derive  that  povei 
from  life. 

Life  resists  the  effects  of  mechanical  poicers. — Frictionj 
which  will  thin  and  wear  away  a  dead  body,  actually  is 
the  cause  of  thickening  a  living  one.  The  skin  on  a 
labourer's  hand  is  thickened  and  hardened,  to  savK  "t 
from  the  efi'ects  of  constant  contact  with  rough  anJ 
hard  substances.  The  feet  of  the  African,  who,  withoul 
any  defence,  walks  over  the  burning  sands,  exhik' 
always  a  thickened  covering ;  and  a  layer  of  fat,  a  bad 
conductor  of  heat,  is  found  deposited  between  it,  and 
the  sentient  extremities  of  the  nerves. — Pressure,  which 
thins  inorganic  matter,  thicKens  living  matter.  A  tight 
shoe  produces  a  corn,  which  is  nothing  more  than  a 
chickened  cuticle.  The  same  muscle,  that  with  ease 
raised  a  hundred  pounds  wnen  alive,  is  torn  through  by 
ten  when  dead. 

Life  prevents  chemical  agency.  The  body,  when  lef» 
to  itself,  soon  begins  to  putrefy ;  the  several  parts  of 
which  it  is  composed,  no  longer  under  the  influence  of 
a  higher  controlling  power,  yield  to  their  chemical 
afRnities  ;  new  combinations  are  formed  ;  ammonia, 
sulphuretted,  with  carburetted  hydrogen,  and  other  gases 
are  given  off,  and  nothing  remains  but  dust.  This  never 
happens  during  life. 

Life  modifies  the  power  of  heat.     Beneatli  a  tropical 
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sun,  or  within  the  arctic  circle,  the  temperature  of  th« 

hiuiiaii  body  is  found  unaltered,  when  examined  by  the 
thernioineter.  Some  have  exposed  themselves  to  air,. 
heated  above  the  point  at  vv'hich  water  boils ;  yet  a 
thermometer,  placed  under  the  tongue,  stood  at  the  usual 
height  of  about  98^  ;  and  the  sailors,  who,  under  Cap. 
iain  Parry,  wintered  so  near  the  north-pole,  when 
examined  in  the  same  way,  constantly  afforded  the  same 
results. 

Finally,  life  is  the  cause  of  the  constant  changes  that 
nre  going  forumrd  in  our  bodies.  From  the  moment  that 
Dur  being  commences,  none  of  the  materials,  of  which 
we  are  composed,  continue  stationary.  Foreign  matter 
is  taken  in,  and  by  the  action  of  what  are  termed  the 
assimilating  functions,  becomes  part  of  our  composition;; 
while,  on  the  other  hand,  the  materials,  of  which  our 
frame  had  been  built  up,  being  now  unfit  any  longer  for 
the  performance  of  the  neceesary  duties,  are  dissolved,' 
as  it  were,  into  a  liquid  or  gaseous  form,  conveyed  by 
the  absorbents  from  the  place  which  the  new  matter 
comes  to  occupy,  and  finally  expelled  from  the  system. 

Percival  B.  Lord. 


THE  INTEGUMENTS. 

The  intefruments  form  that  substance,  which  covera 
»fery  part  of  the  surface  of  the  body.  They  constitute 
tvhat  is  termed  the  hide,  in  various  animals,  and  consist 
of  three  parts  ;  the  scarf -skva,  a  mucous  net  work  belowj 
and  the  true  skin. 

The  scarf-skin,  or  cuticle,  which  is  intended  to  pro* 
tect  the  parts  beneath,  and  to  preserve  their  sensibility, 
is  itself  insensible.  A  blister  will  raise  the  cuticle,  and 
render  it  apparent.  Strong  work  will  harden  it,  as  in 
the  hands  of  labouring  people  ;  arA,  after  many  severe 
complaints,  the  scarf-skin  peels  olF,  just  as  it  does  ir. 
soine  animals,  as  serpents,  which  cast  their  skin  at  cer 
tain,  periods.  -j 
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The  scarf-skin  has  in  it  numerous  minule  holes  oi 
pores,  by  means  of  which  perspiration  is  effected,  anc 
through  which  the  hair  issues. 

The  colour  of  the  scarf-skin  varies  very  little  in  th* 
different  races  of  mankind :  even  in  the  negro  it  is  very 
little  darker  than  in  the  European.  The  seat  of  colour 
is,  in  fact,  a  very  thin  layer  of  soft  substance,  which  i» 
interposed  between  the  scarf-skin  and  the  cutis,  or  true- 
skin,  and  is  termed  the  mucous  net-work.  In  the  negro, 
it  is  of  a  very  dark  colour  :  and  the  colouring  matter  is 
capable  of  being  communicated  to  water.  The  true 
ikin,  and  the  parts  below,  are  of  the  same  colour,  both 
in  whites  and  blacks. 

There  are  five  principal  varieties  of  colour  in  the 
human  species,  and  all  of  them  dependent  on  the  dif- 
ferent shades  of  the  mucous  coat :  the  first  is  the  Euro- 
pean, or  white  ;  the  second  is  the  Mangolian  yellow,  or 
olive  ;  the  tliird  is  the  American  red,  or  copper  colour 
the  fourth  is  the  Etiiiopian,  or  black  ;  the  fifth  is  the 
Malay  brown,  or  tawny. 

The  true  skin  constitutes  the  organ  of  touch.  Thia 
power  exists  in  the  greatest  degree  at  the  ends  of  the 
fingers,  in  slight  elevations  of  the  skin,  called  papillae. 
The  immediate  organs  of  sensations  are,  however,  small 
white  threads,  called  nerves,  v/hich  are  more  or  less 
immediately  derived  from  the  brain,  and  these  are  dif- 
fused very  plentifully  over  the  ends  of  the  fingers,  and 
particularly  over  the  papilla),  which,  by  this  means  are 
calculated  to  communicate  minute  impressions  with 
great  accuracy.        * 

Most  animals  have,  independently  of  the  general  dif- 
fusion of  sensibility  over  the  surface,  some  particular 
part  which  possesses  the  sense  of  touch  in  a  pre-eminent 
degree.  The  nose  or  snout  is  a  very  common  organ  for 
this  purpose,  in  many  animals  ;  and  in  the  elephant, 
arge  and  unwieldy  as  it  appears,  the  extremity  of  the 
trunk  is  provided  with  an  organ,  as  small  and  delicate 
as  the  human  finger,  and  capable  of  taking  nold  of  very 
SHiall  objects,  as  ne«^dles  or  pins,  with  great  facility.      .^.^ 

Some  animals  h  ive  an  exceedingly  thick  epidermis^ 
•carf-skin,  as  the  elephant  and  hippopotamus.     Tho«e 
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that  live  in  the  air,  have  their  cuticle  dry  and  horny 
fish,  on  the  contrary,  have  it  mucous  or  oily,  so  as  to 
prevent  injury  by  the  action  of  the  water  upon  it.  Some 
animals,  as  has  already  been  observed  with  regard  la 
serpents,  cast  their  cuticle  once  a  year,  and  this  in  so 
perfect  a  way,  that  even  the  rotundity  of  the  eye  is  dis- 
coverable in  the  exuvite.  The  greater  part  of  silk- 
wonns,  and  of  the  caterpillars  of  butterflies,  cast  oti 
their  cuticles  seven  times,  and  some  insects  even  ten 
times,  before  they  pass  into  the  state  of  chrysalis. 

There  is  a  peculiarity  in  the  attachment  of  the  skin 
of  the  frog  and  toad  to  the  body,  which  is  not  found  in 
other  animals.  It  is  only  adherent  at  a  few  points  ; 
being  in  other  respects  a  loose  bag  inclosing  the  body  ; 
whereas,  in  most  animals,  it  is  closely  adherent  to  the 
muscular  surface  beneath. 


THE  BONES. 


The  bones  form,  as  it  were,  the  foundation  of  th* 
body  ;  and,  besides  being  a  basis  or  ground-work  for 
the  soft  parts,  are  intended  to  enclose  and  support  some 
organs,  which  are  of  the  first  importance  in  the  animal 
frame. 

The  skull  or  cranium,  which  contains  the  brain,  i? 
fi.xed  at  the  top  of  the  vertebral  colu^m,  or  bones  of  the 
back  :  in  the  centre  of  these  bones,  is  a  hollow  space,-, 
destined  for  the  reception  of  the  spinal  marrow,  a  sub- 
stance  which  is  a  prolongation  of  the  brain,  and  resem- 
bles it  a  good  deal  in  nature  and  function. 

At  a  little  distance  from  the  skull  commence  the  ribs, 
which  are  all  fixed  behind  to  the  bones  of  the  back,  and 
the  greater  number  to  the  breast-bone  before.  Their 
curvature  forms  a  cavity,  which  is  called  the  chest,  and 
contains  the  heart  and  lungs. 

At  the  lower  part  of  the  vertebral  column  is  placed 
li  firm,   thick,  strong;,  and  irregular,  bony  structure, 


called  the  hips,  which  encircle  a  sort  of  liollow  spuce 
termed  the  pelvis  or  bason. 

At  the  upper  part  of  the  ribs,  are  the  shoulder  Ijlades, 
into  which  the  upper  extremities  are  articulated  ot 
jointed;  and  at  the  lov/er  part  of  the  pelvis  are  articu. 
lated  the  lower  extremities. 

The  form,  magnitude,  and  mode  of  junction  of  bones, 
vary,  according  to  the  design  which  they  are  intended 
to  serve.  Where  strength  is  required,  with  flexibiihy  at 
particular  parts,  we  have  bones,  like  Ihose  of  the  arm 
and  leg,  of  firm  texture,  with  joints  at  certain  intervals. 
In  the  hand  and  foot,  there  is,  by  means  of  the  nume- 
rous  joints  of  the  fingers  and  toes,  and  the  meclianism 
of  the  wrist  and  ancle,  a  facility  given  to  the  various 
important  actions  of  the  hand,  and  to  tlie  more  limited 
motions  of  the  foot. 

In  tlie  back,  great  solidity  is  required,  and  the  mo- 
tion in  any  one  part  of  it  is  very  small.  Jn  some  of  the 
joints,  the  power  of  motion  is  in  all  directions,  as  in  the 
shoulder  and  hip;  wiiile  in  the  elbow  and  knee,  there 
is  only  the  power  of  bending  or  extending  them. 

Tlie  joints  which  compose  the  shoulder  and  hip  are 
of  the  description  whicii  is  called,  in  mechanics,  the 
ball  and  socket.  The  bone  of  the  arm  is  attached  to 
the  shoulder  blade,. which  is  connected  with  the  breast 
bone,  by  the  intervention  of  the  collar  bone,  or 
clavicle. 

The  ends  of  bones  are  covered  with  a  gristly  sub- 
stance, called  cartilage,  which,  together  with  the  oil,  or 
synovia,  as  it  is  called,  which  is  secreted  in  every  joint, 
prevents  them  being  injured  by  the  constant  friction  to 
which  they  are  exposed. 

The  bones,  hard  and  substantial  as  they  appear,  were 
originally  notiiing  more  than  soft  pulp,  contained  within 
a  membraneous  covering,  which  gradually  becania 
harder,  and,  at  the  proper  period,  acquired  solidity  sufli- 
cient  for  all  the  purposes  of  life.  The  younger  a  person 
is,  the  greater  is  the  quantity  of  jelly  ;  and  in  old  peop'.a 
there  is  a  much  larger  proportion  of  ossified  matter. 
Some  fish  have  their  bones  composed  entirely  of  car 
tilage,  as  the  shark,  skate,  sturgeon. 
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In  some  animaL  the  bony  structure  is  on  the  outside 
of  the  body,  as  in  all  the  testaceous  tribes,  which  are 
enclosed  in  one  or  more  shells  ;  as  the  oyster,  snail, 
vvhilk,  &c.  ;  and  also  in  the  Crustacea,  which  comprise 
the  crab,  lobster,  shrimp,  &c. 

In  the  crustaccous.  as  well  as  in  the  testaceous,  there 
is  a  power  of  renewing  the  shell  in  case  of  injury,  which 
in  the  former,  not  only  extends  to  the  shell,  but  likewise 
to  the  limb  itself,  ^obsters  and  crabs,  are  sometimes, 
after  thunder-storms,  found  to  be  entirely  without  their 
claws,  which  require  some  time  for  reproduction.  The 
jar  communicated  to  the  water,  and  perhaps  terror  on 
the  part  of  the  animal,  have  the  singular  effect  of  making 
these  animals  throw  oiY  their  claws.  The  effect  seems 
to  be  voluntary,  for  some  of  the  younger  of  these  ani- 
mals will  drop  their  claws,  on  an  attempt  to  take  them, 
even  though  they  have  not  been  touched.  In  these 
animals,  the  blood-vessels  have  the  power  of  secreting 
the  matter  of  the  shell.  Crabs  and  lobsters  lose  their 
shell  annually,  and  seek  retirement  till  the  new  shell  is 
sufficiently  consolidated;  being  aware  of  their  defence- 
less state  at  such  times. 


MARKS  OF  DESIGN  IN  THE  HUMAN  BODY. 

I  challenge  any  man  to  produce,  in  the  joints  and 
pivots  of  the  most  complicated,  or  the  most  flexible 
machine  that  was  ever  contrived,  a  construction  more 
Hrtilicial,  or  more  evidently  artificial,  than  that  which 
is  seen  in  the  vertebra-  of  the  human  neck.  Two  things 
were  to  be  done.  The  head  was  to  have  the  power  of 
bending  forward  and  backward  ;  and,  at  the  same  time 
of  turning  itself  round  upon  the  body  to  a  certain 
extent.  For  these  purposes,  two  distinct  contrivances 
are  employed.  First,  the  head  rests  immediately  upon 
the  uppermost  part  of  the  vertebrjc,  and  is  united  to  it 
Dy  a   hinge-joint;    upon    which    joint,  the   head  plays 
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freely  forward  and  backward.  But  then  the  rotatorv 
motion  is  unprovided  fijr :  thcreforo,  sf^condly.  lo  makft 
the  head  capable  of  tins,  a  farther  mechanism  is  intro- 
duced ;  not  between  the  head  and  th''  uppermost  bona 
of  the  neck,  where  the  hinge  is,  but  be'ween  that  bone 
and  tlie  next  underneath  it.  'ilus  secouvl,  or  uppermost 
bone  but  one,  has  what  anatomisn  call  a  process,  viz. 
a  pi'ojeclion,  somewliat  similar  in  size  ami  shape  to  a 
tooth;  wbich  tooth  entering  a  cir respond mg  hole  or 
socket  in  tiie  bone  above  it,  ibrms  a  pivot  or  axle  upon 
wliich  that  upper  bone,  togetlier  with  the  head  which  it 
supports,  turns  freely  in  a  circle.  Thus  are  both  motions 
perfect  witliout  interfering  with  each  other.  When  we 
nod  the  head,  we  use  the  liinge-joml,  wb.ich  lies  between 
the  head  and  the  first  uone  of  the  neck  :  when  we  turn 
the  head  round,  wo  use  the  temion  and  mortice,  whicn 
runs  b  tween  the  first  bone  of  the  neck  and  the  spcond. 
No  one  can  here  doubt  of  the  existence  of  counsel  and 
design. 

The  spine,  or  back-bone,  is  a  chain  of  joints  of  very 
wonderful  construction-  It  was  to  be  firm,  yet  flexible  ; 
Jinn,  to  support  the  erect  position  of  the  body  ;  flexible, 
to  allow  of  the  bending  of  the  trunk  in  all  degrees  of 
curvature.  It  was  further  also  to  be  a  pipe  for  the  sate 
conveyance  from  the  brain,  of  the  spinal  marrow ;  a 
substance  not  only  of  the  first  necessity  to  action,  if 
not  to  life,  but  of  a  nature  so  delicate  and  tender,  so 
susceptible  of  injury,  as  that  any  unusual  pressure  upon 
it  is  followed  by  paralysis,  or  death.  Now  the  spine 
was  not  only  to  furnish  the  main  trunk  for  the  passage 
of  the  medullary  substance  from  the  brain,  but  to  give 
out,  in  the  course  of  its  progress,  small  branches,  v/hich 
being  afterwards  indefinitely  subdivided,  might,  under 
the  name  of  nerves,  give,  to  every  part  of  the  body, 
the  power  of  feeling  and  motion.  The  same  spine  was 
also  to  serve  another  purpose,  not  less  wanted  than  the 
preceding,  viz.  to  afford  a  basis  for  the  insertion  of  tne 
muscles,  whicn  are  spread  over  the  trunk  of  the  body  ; 
in  which  trunk  there  are  not,  asin  the  limbs,  cylindrical 
bones  to  which  they  can  be  fastened.  The  spine  hart 
likewise  to  furnish  a  support  for  the  ends  of  the  ribs  to 
rest  upon. 


How  admirably  is  all  this  accomplished !  The  spims 
IS  composed  of  a  great  number  of  bones,  (in  man,  of 
twenty-four,)  joined  to  one  another,  and  compacted  by 
broad  bases.  The  breadth  of  the  bases  upon  which 
the  parts  severally  rest,  and  the  closeness  of  the  junc- 
tion, give  to  the  chain  its  firmness  and  stability;  the 
number  of  parts,  and  consequent  frequency  of  joints, 
its  flexibility.  This  flexibility  varies  in  different  parts 
of  the  chain  ;  is  least  in  the  back,  where  strength  more 
than  flexure  is  wanted  ;  greater  in  the  loins,  which  it 
was  necessary  should  bo  more  supple  than  the  back ; 
and  greatest  of  all  in  the  neck,  for  the  free  motion  of 
the  head.  In  order  to  afford  a  passage  for  the  descent 
of  the  spinal  marrow,  each  of  these  bones  is  bored 
through  in  the  middle  in  such  a  manner,  as  that,  when 
put  together,  the  hole  in  one  bone  falls  into  a  line,  and 
corresponds  with  the  holes  m  the  two  bones  contiguous 
to  it.  By  which  means,  the  perforated  pieces,  when 
joined,  form  an  entire,  close,  uninterrupted  channel ; 
at  least,  while  the  spine  is  upright,  and  at  rest.  But  as 
a  settled  posture  is  inconsistent  with  its  use,  a  great 
difficulty  still  remained,  which  was,  to  prevent  the 
vertebras  shifting  upon  one  another,  so  as  to  break  the 
line  of  the  canal  as  often  as  the  body  moves  or  twists. 
But  the  vertcbrse,  by  means  of  their  processes  and 
projections,  and  of  the  articulations  which  some  of  them 
form  with  one  another  at  their  extremities,  are  so 
;'ocked  in  and  confined  as  to  maintain,  in  the  surfaces  of 
the  bones,  tlie  relative  position  nearly  unaltered  ;  and 
to  throw  the  cliange  and  pressure  produced  by  flexion, 
almost  entirely  upon  the  intervening  cartilages,  or 
gristle,  the  springiness  and  yieldijig  nature  of  whose 
substance  admits  of  all  the  motion  which  is  necessary, 
without  any  chasm  being  produced  by  a  separation  of 
the  parts.  For  the  medullary  canal  giving  out  in  its 
course  a  supply  of  nerves  to  different  parts  of  the  boflv. 
notches  are  made  on  the  upper  and  lower  edge  of  eacn 
vertcbriR  :  two  on  each  edjfo.  Wlien  the  vertebras  are 
put  together,  these  notches,  exactly  fitting,  form  small 
holes  through  which  the  nerves  issue  out  in  pairs,  in 
order  to  send  their  branches  through  every  part  of  the 
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body,  and  with  an  equal  bounty  lo  both  sides  of  the 
body. 

The  structure  of  the  spine  is  not  in  general  different, 
in  different  animals.  In  the  serpent  tribe,  however,  it 
is  considerably  varied  ;  but  with  strict  reference  to  the 
convenience  of  the  animal.  For,  whereas  in  quadrupeds 
the  number  of  vertebras  is  from  thirty  to  forty,  in  the 
serpent,  it  is  nearly  one  hundred  and  fifty :  whereas,  in 
men  and  quadrupeds  the  surfaces  of  the  bones  are  flat, 
and  these  flat  surfaces  laid  one  against  the  other,  and 
b-^und  tight  by  sinews ;  in  the  serpent,  the  bones  play 
one  wilhin  the  other,  like  a  ball  and  socket,  so  that  they 
.  have  a  free  motion  upon  one  another  in  every  direction  ; 
that  is  to  say,  in  men  and  quadrupeds,  firmness  is  morr 
consulted  ;  in  serpents,  pliancy. 

Paley's  Nat.  Theology. 


THE  MUSCLES. 

The  muscles  are  distinct  portions  of  flesh,  capable  of 
contraction  and  relaxation.  They  are  composed  of 
fibres  of  two  kinds ;  the  one  soft  and  irritable,  of  a  red 
colour,  from  the  blood  that  is  in  them :  these  generally 
constitute  the  body  of  the  muscle ;  whilst  the  other 
sort  are  found,  for  the  most  part,  in  the  extremities,  and 
are  of  a  harder  texture,  and  of  a  white  glistening 
colour:  if  these  are  formed  into  a  round,  slender  cord, 
they  are  called  tendons.  What  we  commonly  term 
flesh,  as  the  lean  of  meat,  is  the  substance  of  the  mus- 
cles. The  fibres  of  which  they  are  composed  are  ex. 
quisitely  fine. 

The  muscles  are  generally  attached  to  the  bones,  by 
means  of  tendons,  and  are  so  artfully  situated,  that 
whatever  motion  the  joint  annexed  is  capable  of  per- 
forming,  the  muscle  is  adapted  to  produce  it.  The 
knee  and  the  elbow,  furnish  examples  of  this  agree- 
n^ent.  Both  being  hinge  joints,  formed  to  move  back- 
wards or  forwards,  the  muscles  belonging  to  theiT 
are  placed  purailel  to  the  bone,  so  as,  by  their  coatrao 
21 
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tion  or  relaxation,'  to  effect  that  motion,  and  no  other. 
The  shoulder  and  the  hip  joints,  by  their  construction, 
admit  a  sort  of  sweeping  or  circular  action,  and  are 
accordingly  supplied  with  muscles  adapted  to  it. 

A  joint  unfurnished  with  suitable  muscles  would 
be  motionless ;  muscles  deprived  of  the  joint,  would  be 
unavailing.  They  are  necessary  to  each  other  ;  and  their 
union  displays  the  highest  marks  of  wisdom  and  goodness. 

The  red  colour  of  the  muscular  or  fleshy  parts  of 
animals  is  owing  to  innumerable  blood  vessels,  that  are 
dispersed  through  their  substance.  When  we  soak  the 
.-fibres  of  a  muscle  in  water,  it  becomes  white.  The 
blood  vessels  are  accompanied  by  nerves  ;  and  they  are 
both  distributed  so  abundantly  in  the  fleshy  parts,  that 
in  endeavouring  to  trace  the  course  oi  the  blood  vessels 
in  a  muscle,  the  muscle  would  appear  to  be  formed 
altogether  by  their  ramifications ;  and  in  an  attempt  to 
follow  the  branches  of  its  nerves,  they  would  be  found 
to  be  equally  numerous. 

When  a  muscle  is  in  action,  the  fibres  becomes 
shorter,  and  the  body  swells.  Experiments  show  that 
the  nerves,  and  a  regular  supply  of  blood,  are  essential 
to  this  contraction ;  and  that  it  is  regulated  by  the 
mind,  at  least  in  the  voluntary  muscles,  viz.  those  mus- 
cles that  move  the  limbs,  or  any  other  part  dependently 
upon  our  will :  but  there  are  others,  called  the  involun- 
tary muscles,  which  operate  without  even  our  conscious- 
ness of  the  action  that  is  continually  going  on  withic 
us  ;  such  is  the  heart,  which  is  itself  a  muscle  :  and  the 
muscular  fibres  that  occasion  the  necessary  motions  of 
..-.the  stomach  and  the  intestines. 

Most   muscles  have  others  opposed   to  them,  which 

act  in  a  contrary  direction,  and  are  called  antagonists 

/.Some  of  these  act  in  succession,  as  when  one  muscle, 

"-or  one   set  of  musics,  bends   a  limb,  another  extends 

it ;  one  elevates  a  part,  another  depresses  it ;  one  draws 

it  to  the  right,  another  to  the  left.     By  these  opposite 

..powers  the  part  may  be  kept  in  a  middle   direction, 

'ready  to  obey  when  called  to  act. 

Four  hundred  and  forty-six  muscles  have  been 
described,  and  their  uses  ascertained.     It  has  been  said 
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tnat  not  less  than  a  hundred  are  employed  every  time, 
we  breathe:  yet  we  draw  our  breath  every  inonient. 
without  considering,  or  even  being  sensible  of  t!ie  vast 
and  complicated  apparatus  that  is  necessary  to  eflTect  it. 
The  least  impediment  to  our  breathing  throws  us  into 
the  greatest  dislres?  :  but  how  little  do  we  vah-e  the 
inestimable  blessing,  till  disease  or  accident  nakes  us 
sensible  of  its  enjoyment. 

The  exquisite  and  delicate  mechanism  of  different 
parts  of  the  frame  claims  our  highest  admiration  ;  but 
our  wonder  is  greatly  increased,  when  we  consider,  tliat 
it  performs  its  different  functions  for  fifty  or  sixty  yeara 
together,  with  very  little  diminution  of  its  power. 
What  hinge  could  the  most  skilful  workman  contrive, 
that  might  be  used  as  often  as  our  elbow.joint  is,  for  so 
long  a  term,  without  being  disordered  or  worn  out  ? 
Have  we  not  here  a  strong  proof  of  the  vast  superi 
ority  of  the  works  of  God,  to  the  most  ingenious  con- 
trivances  of  man. 

Those  important  faculties  of  sight  and  hearing, 
which  are  of  so  much  use,  and  which  procure  us  sc 
many  enjoyments,  depend  upon  muscles  so  extremely 
small,  that  they  must  be  magnified  to  be  visible.  In 
the  tongue  the  muscles  are  very  numerous,  and  so  im. 
plicated  with  one  another,  that  the  nicest  dissectors 
cannot  trace  them  ;  yet  they  are  so  arranged,  that  they 
never  interfere  with  each  other,  nor  .interrupt  the 
various  offices  of  speaking  and  swallowing.  In  the 
other  parts  of  the  body,  the  same  admirable  economy 
is  pi'eserved.  The  muscles  are  every  where  diffused; 
they  lie  close  to  each  other,  in  layers,  as  it  were,  over 
one  another,  after  crossmg,  sometimes  passing  throu"-h, 
and  even  imbedded  in  one  another,  yet  each  at  perfect 
liberty  to  perform  its  peculiar  office,  without  inter, 
rupting  the  power  of  hs  neighbour. 

The  action  of  muscles  is  often  required  where  theii 
situation  would  be  inconvenient.  In  sucii  a  case. 
,  the  body  of  the  muscle  is  placed  in  some  commodious 
position  at  a  distance,  and  communicates  with  the  point 
of  action  by  means  of  slender  tendons,  or  strir)(;s,  re- 
sembling wires.    If  the  muscles,  which  move  the  fingers. 
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fiad  bren  placed  in  the  palm  nv  back  of  the  hand,  thpy 
would  have  enlarged  it  to  a  clumsy  and  very  incon- 
venient  thickness.  They  are.  therefore,  disposed  in  the 
arm,  and  even  up  to  the  elbosv  ;  from  this  position  they 
act  by  long  tendons,  strapped  down  at  the  wrist  by 
liganients,  beneath  which  they  pass  to  the  fingers.  The 
same  artful  arrangement  is  observed  in  the  muscles  that 
give  motion  to  the  toes,  and  many  of  the  joints  of  the 
foot.  Instead  of  swelling  and  distorting  the  foot,  they 
form  a  graceful  enlargement  of  the  calf  of  the  leg.  The 
variety  in  the  figure  of  the  muscles,  according  to 
ihfiir  situation  and  office,  is  likewise  beautifully  con- 
tnved  ;  some  have  double,  some  triple  tendons  ;  others 
none :  in  some  places,  one  tendon  belongs  to  several 
muscles  ;   in  other  places,  one  muscle  to  several  tendons. 

One  set  of  muscles  enables  us  tp  move  a  certain  pai* 
one  way,  and  a  different  set  enables  us  to  move  iL 
another  way.  That  we  have  the  pov^er  to  frown,  smile, 
cough,  breathe,  to  lift  up  or  close  our  eye-lids,  raise  or 
bend  our  heads,  stoop,  incline  *'>  one  side  or  the  other, 
move  our  fingers  or  toes,  raise  or  depress  our  limbs, 
walk  or  sit  down,  spoak,  or  sing,  swallow,  open  or  shut 
our  months,  or  perform  any  action  whatever,  we  owe 
to  particular  muscles,  Avhich  are  appointed  to  set  that 
part  in  motion. 

Surely  no  one  can  be  acquainted  with  the  art  and 
wisdom  so  wonderfully  displayed  in  the  structure  of  the 
human  body,  without  acknowledging  that  there  is  a 
God,  and  that  the  work  is  iiis :  for  nothing  short  of  infi- 
nite intelligence,  could  have  produced  any  thing  so 
eoir.jjlitiated  and  so  perfect. 


THE  TEETH. 

The  functions  of  circulation  and  of  respiration  are 
/arried  on  by  means  of  organs  situated  in  a  cavity, 
vhich  is  called  the  chest,  or  thorax.  The  organs  which 
Are  concerned  in  the  preparation  of  the  food,  and  in 
tiutrition,  lie  in  a  cavity  beneath,  called  the  cavity  of 
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tho  abdomen.  The  ciiest  is  occupied  chiefly  by  the 
heart  and  the  lungs  ;  the  abdomen  by  the  stomach,  the 
intrstines,  the  liver,  the  spleen,  and  the  [)ancreas  or 
swpet- bread.  These  two  cavities  are  separated  by  a 
parrition,  called  the  diaphragm,  or  medrid',  which  is 
partly  of  a  fleshy,  and  partly  of  a  membraneous  nature, 
and  readily  gives  way,  by  its  laxity,  to  the  alternate 
expansion  and  contraction  of  the  chest  in  the  action  of 
broatliing,  to  which  its  muscular  power  eminently  con- 
tributes. The  stomach  is  connected  with  the  mouth,  by 
means  of  a  long  tube,  which  is  called  the  cesophagus,  or 
gullet,  by  means  of  which,  it  receives  the  food  from  the 
mouth. 

Tlie  first  action,  to  which  the  food  is  subjected,  is 
mastication,  or  chewing,  and  for  this  purpose,  most  ani- 
mals are  provided  with  teeth.  When  there  ai*e  no 
teeth,  other  resources  are  provided  in  the  stomach  itself, 
for  that  sort  of  preparation  which  it  is  necessary  that  the 
food  should  undergo,  previous  to  digestion.  Birds  have 
no  teeth ;  and  witii  various  other  animals,  as  fish,  and 
serpents,  the  teeth  seem  to  be  adapted  only  to  prevent 
the  escape  of  that  prey  which  is  swallowed  whole. 

The  nature  of  the  teeth  depends  on  the  nature  of  the 
food  which  the  animal  is  designed  to  use ;  namely, 
kvhether  it  is  animal,  vegetable,  or  of  a  mixed  nature. 
By  the  inspection  of  the  teeth,  therefore,  we  are  able  to 
form  an  opinion  as  to  some  of  the  most  material  habits 
af  an  annual.  The  teeth  which  first  exhibit  themselves, 
are  called  milk,  deciduous,  or  temporary  teetli,  from 
their  bemg  intended  to  continue  only  a  few  years. 
Those  which  supply  their  places  when  they  are  shed, 
ore,  from  their  never  being  shed,  calh-d  permanent. 

The  teeth  in  man  are  composed  of  two  parts  ;  a 
bony,  which  constitutes  the  body  of  the  tooth,  and  ia 
very  similar  to  real  bone,  and  a  bright,  smooth,  thin 
external  covering,  called  the  enamel.  The  part  which 
is  out  of  the  jaw,  is  called  the  crown  and  neck:  while 
the  fangs,  or  roots,  are  planted  deep  in  the  jaw. 
There  is  a  small  cavity  in  the  body  of  the  tooth,  which 
descends  in  the  form  of  a  small  tube  into  the  fangs,  and 
contains  the  vessels  ana  nerves,  which  were  employed 
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in  tlip  orisvinal  formation,  nnd  subspquontly  in  thn  nu- 
irilioii  of  the  tootli.  This  is  tlir^  stnicturo  of  the  t^eth 
in  tiio  omnivorous  ;u!(i  carnivorous  animals ;  but  in  tiie 
graminivorous,  the  enamel  descends  into  the  body  of 
the  tooth,  and  by  forming  several  perpendicular  layers, 
enables  the  tooth  to  resist  the  attrition  necessary  in  mas- 
lication  ;  if  there  were  only  one  layer  of  enamel,  it 
would  be  soon  wore  off.  Between  the  teeth  of  the  om- 
nivorous,  and  carnivorous  animals  there  is  also  a 
ditl'erence.  In  tiie  carnivorous,  the  teeth  fit  into  each 
other  very  nicely  ;  whereas  in  the  omnivorous,  tliere  is 
a  certain  latitude  of  motion  permitted,  for  the  operation 
of  grinding  the  food. 

The  temporary  teeth,  in  the  human  race,  are  twenty 
in  number,  and  are  divided  into  three  kinds  ;  the  front, 
called  also  incisors,  or  cutting  teeth,  of  which  there  are 
eight,  namely,  four  in  each  jaw  ;  the  canine  teeth,  called 
io^y^  teeth,  or  cuspidate,  which  are  four  in  number,  one 
on  each  aide  of  the  incisors,  and  are  of  a  pointed  or 
conical  form ;  and  the  grinders,  or  molares,  which 
amount  to  eight,  being  two  back  teeth,  above  and 
below,  on  each  side.  The  permanent  teeth  are  thirty, 
tv/o  in  number.  These  are,  as  in  the  temporary,  eiglv 
incisors,  and  four  cuspidate  ;  two  bicuspidate,  or  two 
pointed,  next  to  the  cuspidate  on  each  side,  amounting 
to  eight;  and  three  molares  on  each  side,  above  anc 
below,  making  twelve,  of  which  the  four  hindermost  are 
denominated  dentes  sapientue,  or  teeth  of  wisdom,  froit. 
their  not  appearing  till  adult  age.  The  cause  of  this 
increase  of  teeth,  is,  that  there  is  a  very  great  dispro- 
portion  between  the  magnitude  of  the  jaw,  in  the  young 
and  adult  ;  and  as  the  teeth,  from  their  nature  and  mode 
of  growth,  do  not  admit  of  any  increase  of  size,  it  was 
necessary^,  when  the  jaw  became  larger,  that  not  only  a 
supply  of  larger  teeth,  but  additional  teeth  should  be 
given. 

Many  of  the  carnivorous  animals  are  beasts  of  prey, 
and  their  teeth  are  part  of  their  natural  weapons  of 
attack.  The  tusks,  or  canine  teeth,  are,  in  such  ani- 
mals, and  indeed  in  some  others,  as  the  liog,  very  for- 
midable instruments  of  oiience. 
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Cattle  find  sheep,  whose  front  teeth  are  confined  to 
biting  the  grass,  have  tliom  sharp,  and  the  enanx;!  of 
these  teeth  covers  tiieir  outside  only,  as  in  man  ;  but 
neither  cattle  noi  sheep  have  incisors,  in  the  upper  jaw. 
In  horses,  where  both  the  front  teeth  and  the  molares 
are  employed  as  grinders,  the  enamel  is  distributed 
through  the  body  of  the  tooth,  in  both  descriptions  of 
teeth,  in  the  same  way  as  in  graminivorous  animals. 

There  is  a  very  curious  dilference  in  the  disposition 
of  the  enamel  in  the  African  and  Asiatic  elephant, 
which  is  worth  notice.  In  the  African,  it  is  always  in 
the  form  of  transverse  lozenges,  wliich  touch  eacli  other 
in  the  middle  of  the  tooth  ;  in  the  Asiatic,  it  is  in  the 
form  of  transverse  flattened  ovals  ;  and  this  diircrcnco 
is  so  constant,  that  it  may  be  always  known,  by  a  slight 
inspection,  whether  the  tooth  has  belonged  to  the  one  or 
the  otiier  of  the  species. 

In  tiie  shark,  whose  teeth  are  spear-shaped,  and  very 
sharp,  notched  at  the  edges,  and  covered  with  enamel, 
several  ranges  of  them  are  formed  and  continually 
forming  in  the  jaw,  to  supply  such  as  are  broken  or 
lorn  away.  The  same  is  the  case  in  a  species  of  skate, 
which  has  teeth  of  a  similar  kind,  and  is  apt  to  have 
them  injured,  by  breaking  the  shells  of  lobsters,  crabs, 
fcc.  which  are  its  chief  food.  There  is  also,  a  singular 
power  of  renewal  in  the  teeth  of  venomous  serpents. 
These  animals  are  distinguished  by  having  a  sharp, 
hollow  tooth,  or  fang,  in  the  upper  jaw,  on  each  side, 
the  base  of  which  communicates  with  a  poison  gland 
situated  below  the  eye.  This  tooth,  in  ordinary  cir- 
cumstances, lies  flat ;  but  it  is  capable  of  being  erected  ; 
and  then,  either  on  biting,  or  by  the  action  of  the  same 
muscles  which  erect  it,  the  poison  gland  is  pressed 
np'^n,  and  a  minute  portion  of  the  poison  forced  through 
the  hole  of  the  tooth  into  the  wound.  The  poison  fang 
is  V'ry  apt  to  get  entangled  and  broken  ;  but  there  is  a 
provision  for  its  supply,  in  the  germs  of  future  fangs, 
whiuh  exist  as  pulp,  in  little  bags  in  the  jaw:  the  new 
/>.iigs  become  ossili(^d,  and  assume  the  olHce  of  the  old 
ones. 
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THi-:  DIGKSnON. 

During  tlin  oclion  of  chowing,  the  food  h  mix  d 
witli  tlii^  saliva  or  spillle.  The  food  is  then  carried 
backwards  into  ihe  pharynx,  which  is  a  sort  of  pouch 
at  the  back  part  of  the  mouth,  from  whicii  it  iirimodi- 
atelv  d>  scf^ruls  into  the  ce-!opha<:us,  or  gulhi,  at  the 
cxircmiiv  of  wliicii  is  the  siomach,  into  which  the  food 
is  d(  posited. 

We  rn4V  here  mark  a  woniU-r  ul  contrivance.  The 
passige  from  the  m  )uih  to  the  windpipe  lies  imme- 
diately  i)'dore  the  passage  to  tiv  stomach  :  we  might 
su[)pise  that  the  fool  wonli  pis^  into  the  fir^t  opcninir, 
viz.  the  passage  to  ttie  windpipe,  before  it  reached  its 
own  proper  passage.  And  ilds  would  be  the  case  were 
it  not  tiiat  there  is  a  little  valve  standing  erect  before 
the  passage  to  the  windpipe,  which  the  food,  in  its  way 
to  the  gullet,  presses  down,  and  thus  closes  the  anterior 
opening  of  the  gullet.  Were  this  passage  lettopr-n,  we 
would  be  in  danger  of  being  choked  by  every  mors  •! 
we  endeavoured  to  swallow. 

The  stomach  is  a  kind  of  membraneous  bag,  not 
very  unlike  tlie  bag  of  a  bagpipe,  lymg  across  the 
body,  and  havini/  two  openings:  the  upper,  towards 
the  left  side,  by  which  it  receives  food  from  the  gullet, 
called  the  canlia  ;  and  the  lower,  on  the  left  side, 
call  d  the  pylorus  or  janitor,  by  which  the  fl)od  pa  .ses 
into  the  intestines.  Its  inner  surface  consists  of  a  soft 
membrane,  called  ihe  muons,  or  vill  >us  coal,  which  is 
carried  through  th'  whole  alimentary  canal  ;  its  mid'tle 
coat  is  muscular,  and  by  menus  of  this  coat,  the  s'o- 
mich  has  the  power  of  emptying  its  contents;  its  outer  ^ 
is  a  membraneous  covering,  common  io  the  stoniach, 
iiftesiines,  and  all  the  other  org.itis  contain- d  in  the 
cavitv  of  the  abdomen.  Al  the  pylorus  is  a  contrac- 
tion, vvhicli  prevents  the  too  ready  passiigr?  of  the  food 
downwards.  Between  its  coals  are  several  small  glands 
which  s(  crete,  and  pour  into  the  s;otnacIi,  a  fluid  called 
the  GASTRIC  jiTicE.  vvhich  dissolves  the  substances  taken 
into  the  stomacli,  converts  them  into  a  unifbrm,  greyish, 
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pulpy  mass,  called  chyme,  anH  thus  fits  them  for  becom- 
inrr  nourishment.  Digestion  is  totally  independent  of 
any  pressure  which  is  exercis;  d  by  tlie  coats  of  the 
stomach,  for  it  has  been  found  that  if  portions  of  food 
were  placed  in  silver  balls,  and  these  swallowed,  such 
portions  would  be  dissolved. 

When  food  has  undergone  the  change  which  it  is 
meant  to  sutVer  in  the  stomach,  it  passes  through  the 
pylorus  or  lower  orifice,  into  the  intestines.  When  the 
food  has  passed  into  the  intestines,  it  receives  the  bife, 
H'hich  is  a  secretion  from  the  liver;  and  the  pane  rcMl/c 
iuice,  which  is  the  secr^t'on  of  the  pancreas,  or  sweet- 
bread. By  the  mixture  of  these  substances,  the  food 
is  so  far  altered  in  its  na'i're  as  to  be  cnpuble  of  afford- 
ing  chy/e,  which  is  a  fiuid  Mke  milk.  'I'liis  fluid  is  taken 
up  by  small  vessels,  called  /ar/frt/^y,  spread  upcTn  the  sur- 
face  of  the  intestines.  These  lacteals,  uniting  together, 
convey  their  contents  into  one  of  the  large  blood-vessels 
of  the  body,  and  thus  supply  the  means  of  nourishment 
to  the  whole  system.  That  part  of  the  food  which 
cannot  afford  nourishment,  is  carried  off  as  excrementi 
tious  matter. 

All  carnivorous  animals  have  stomachs  of  the  samo 
kind  :  and  in  them  the  digo.stive  organs  are  of  the  more 
simple  kind,  as  animal  food  is  more  easily  converted 
into  chyle.  Many  birds  not  oidy  take  in  portions 
of  gravel  to  assist  their  digestion  ;  but,  as  they  have 
no  teeth,  and  can  divide  their  food  in  but  a  very 
imperfect  manner  with  their  bills,  the  gizzard  is  given 
•them  for  the  purpose  of  doing  so.  The  gizzard  is  a 
muscle  in  the  stomach  with  two  bodies,  called  tliere- 
fore  the  digastric,  calculated  to  press  any  substance 
very  strongly  between  the  two  parts  of  which  it  con- 
sists. But  as  the  gizzard  could  not  perform  the  whole 
of  the  duty  at  once,  therf>  is  a  bag,  or  enlargement  of 
the  gullet  given  to  many  birds,  called  the  crop,  which 
is  situated  in  the  front  o''  the  chest,  at  some  distance 
from  the  gizzard.  In  this  the  hard  and  dry  food  is 
macerated ;  it  is  then  let  'nto  the  gizzard,  where  it  is 
bruised  and  divided,  and  mixed  with  the  gastric  juire, 
which  is  secreted  hy  glands  near  tue  entrance   of  the 
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gizzard  ;   and  thus  the'changes  are  produced  upon   the 
food,  vvliich  tit  it  for  nouiishinent. 

The  crop,  in  such  birds  as  have  it,  is  principally  to 
be  viewed  as  a  repository,  in  which  tiie  food  is  <irsl 
softened,  and  then  transferred  to  the  gizzard.  Bat  in 
all  birds  of  the  dove  kind,  and  it  is  supposed  in  parrots, 
macaws,  and  cocatoos,  the  crop,  both  in  the  male  and 
female,  is  endowed  with  the  power  of  secreting  a  fluid 
which  coagulates  into  a  whitish  curd,  and  is  employe.:) 
to  feed  the  young  fortwo  or  three  days  after  hatching. 
It  is  then  found  to  be  mixed  with  some  of  the  common 
food ;  and  as  the  pigeon  grows  older,  the  proportion  of 
common  food  is  increased  ;  so  that  by  the  time  it  is 
eight  or  nine  days  old,  and  able  to  digest  common  food, 
the  secretion  of  the  food  in  the  old  bird  ceases. 

In  some  of  the  crustaceous  animals,  as  the  lobstei 
and  crab,  the  division  of  the  ibod  is  accomplished  by 
«neans  of  teeth  placed  in  the  stomach.  Tliese  teeth 
are  of  the  molaris  or  grinding  shape,  and  are  one  on 
each  side.  Immediately  behind  them,  is  a  single  pro- 
jecting tooth,  which  answers  the  purpose  of  preventing 
the  food  from  passing  on  till  it  is  sufficiently  divided. 
The  stomach  of  these  animals  is  also  lined  with  a  hard 
substance,  similar  to  t'lie  external  coat,  so  that  it  is 
never  collapsed  :  and  it  is  a  curious  circumstance,  that 
this  coat,  as  well  as  the  hard  covering  of  the  teeth,  are 
parted  with,  when  the  animals  cast  their  shells.  The 
tooth-like  processes  at  the  entrance  of  the  mouth,  which 
are  sometimes  represented  as  teeth,  are  nothing  more 
than  a  kind  of  pincers,  to  grasp  the  food,  and  convey  it- 
into  the  mouth. 

Teeth  are  likewise  met  with  in  some  of  the  worm 
tribe  ;  and  such  is  also  the  case  with  various  insects, 
particularly  the  Cape  grasshopper,  and  mole  cricket. 

The  most  curious  apparatus  for  the  conversion  of 
vegetable  food  into  nourishment,  is  that  which  belongs 
to  the  cow,  the  sheep,  the  deer,  the  camel,  and  other 
animals  wliich  usually  chew  their  cud.  In  these 
Hiiininls  tiiere  are  four  stomachs,  which  are  concerned 
m  digestion.  The  first  stomach  receives  the  food  aftei 
a  slight  ma.stication  ;  thence  it  goes  into  the  second, 
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ualled  the  honey-comb  ;  and  when  it  has  been  fti^^erated 

for  some  time,  it  is  carried  ud  into  tl)e  mouth.  It  is 
then  chewed,  and  passes  into  the  third  stomach,  or 
tnani/-plies,  whence  it  ^oes  into  the  fourth,  or  read, 
t'le  proper  digesting  stomach,  where  its  conversion  into 
ciiyme  is  completed.  The  animal  seems  to  have  th<5 
power  oi"  sending  the  food  at  once  into  the  second, 
third,  or  fourth ;  and  this  they  do  according  to  tha 
facility  with  which  the  dilierent  kinds  of  food  may 
be  digested.  For  instance,  cows  in  the  north  of 
Scotland,  and  the  Hebrides,  are  occasionally  fed  on 
fish,  which  does  not  require  a  second  mastication,  and 
is  therefore  received  at  once  into  the  third  stomach  ; 
(ind  calves,  when  fed  on  milk,  receive  it  into  the  fourth 
stomach.  In  the  camel,  the  second  stom.ach  consista* 
of  ceils,  and  is  solely  appropriated  to  the  reception  of 
water.  By  means  of  a  curious  muscular  structure  the 
orifices  of  tliese  cells  are  closed,  and  the  water  pre- 
served from  being  mixed  v^ith  the  food.  It  is  tlii.s 
peculiar  structure,  which  in  the  camel,  dromedary,  and 
lama,  fits  them  to  live  in  sandy  deserts,  where  the 
Pupplies  of  water  are  so  precarious.  Bruce  mentions 
that  tour  gallons  were  taken  out  of  the  stomach  of  a 
camel,  during  one  of  his  Journeys  in  the  desert,  when 
'.here  was  much  distress  for  want  of  water. 


TOE   HEART. 

The  heart  is  the  grand  reservoir  of  the  blood, 
A'hence  it  Hows  tii rough  the  arteries  to  the  utmost 
extremities  of  the  body,  and  is  conveyed  back  again  by 
the  veins.  This  organ  is  situated  in  tlie  thorax,  or 
chest,  between  the  two  lobes  of  the  lungs.  In  man  it 
IS  placed  almost  cross-wise. — Tlie  base,  or  broad  part, 
is  directed  towards  the  right  side,  and  the  point 
towards  the  left.  It  is  securely  enclosed  in  a  mem- 
brancous  sac,  or  pouch,  wliich  contains  a  fluid  that 
gives  smoothness  to  its  surface,  and  ease  to  its  motions. 
'Vho   substance   of   the    heart    is    entirely    flesliy    or 
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muscular.      Its    basis    from    which    th«    f^ront    hloofi  '^ 
V'  ss'.-ls  originate,   is  cov(  rt  d    with   fat,   and   it   ims  two  '' 
ii'iliow  appendages,  called   auricles.      Within,  it   is  di- 
vided   into  two  CMviti's,  or  veniriclfs,  sepfiruted    fpiin 
Citch    other    hy   a    (i<shy   piirtiiion.      The   use  of  th'  .sp 
ventricles  and  aurieles  is  to  circulatf  the  l)lood  t!irr)Ugn 
the  whole   !)ody,  by  means  of  the  power  of  coutnicrion    ' 
and  enlargf-m  lit   wiiich    the    heart    possesses   from   it?  ^ 
nujui  nius  fibres,  that  surround   it  in   a  spiral  dirrciion. 
Winn    these    fibres    are    contracted,  the    sides    of   the 
iniascular  cavities  are  necessarily  squeezed  together,  so 
as   to    force  out  of  them    any  fluid   which    they  may 
contain.     By  the    relaxation    of   the    same  fibres,  the 
cavities    become   dilated,    and    of    course    prepared    to 
ailniit  any  fiuid   which  may  be.  poured  into  them.      The 
great  trunks,  both  of  th3  art';ries,  vviiich    carry  out  the 
blood,    and    of  the    veins,    wh.ich     bring    it    back,    are 
inserted    in    these    cavities.      By    dilating    the    fibres,    ' 
whicli   anatomists  call   diastole,  the  cavity  of  the  ven-    ' 
iricles  is  opened  to  receive  the  blood  from  the  auricles  ■ 
on  the  contrary,   when    the  venrricles   are   contracted, 
which  is  called  systole,  the  auricles  are  expanded  ;  and 
by  this  alternate  action,   they  carry  on    the   wonderful 
operation    of   supplying   with    blood    tiie     most    distan 
parts  of  the  body. 

The  blood,  Wiiich  has  been  ejected  from  the  auricles 
and  ventricles,  is  prevented  from  returning,  by  valves, 
or  little  doors,  placed  between  the  auricles  and  ven- 
triclcs,  and  at  the  mouths  of  the  great  arteries.  These 
valves  open  inwards,  but  not  in  the  contrary  direction  ;;••' 
of  course  when  the  blood  lias  passed  through  them  ilfe'"^ 
valves  close,  and  a  return  is  thus  rendereti  impossible.'    " 

You  may  perceive,  by  this  account,  that  iher;-  is  i> '  ' 
continual  exchange  of  the  blood  tliut  lil.'s  the  he.irt.  " 
it  is  no  sooner  emptied  into  the  arteriL's,  than  it  is  fib  'd 
again  from  the  veins;  and  this  constraction  and  Jilatu- 
tion  succeed  each  other  with  groat  rapi<lity  ;  an  I  by  lib 
re-actioii  causes  that  beating  at  the  wrist,  -mvI  other 
parts,  that  is  called  the  pulse. 

It  is  supposed    that  the  r|uantity   of   blood  v'on'ained 
ill  the  bo<ly  amouiiis  lo  between  25  and  :i.V  pounds: 
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and  that  abon.l  two  ounces  pas;?  on  from  the  heart  at 
eiich  pulsfitioii.  In  t!iis  vvuv,  at  70  pulsations  in  a 
niiivuto,  140  ounces  will  pass  through  the  hf  art  in  a 
nnnulp,  or  >^AOU  ounces  in  an  liour.  Hence  the  wliole 
quanlitv  of  blood  contained  in  the  body,  supposing  it 
10  be  2;>  pounds,  will  pass  tlirough  the  circulation  in 
about  throe  minutes,  or  about  20  times  in  an  hour,  or 
4fS0  tunes  in  n  day.  When  we  consider  the  same 
ppric'ss  in  the  larger  species  of  animals,  it  strikes  the 
mind  still  more  forcibly.  Dr.  Hunter  diss^^cted  a 
whale  ;  and  he  relates  that  the  aorta,  which  is  tho 
principal  artery  of  the  body,  measured  a  foot  in  di- 
ameter. Ten  or  fifteen  gallons  of  blood  are  thrown  out 
of  the  heart  at  a  stroke  ;  what  then  must  be  the  quan- 
tity of  blood  circulating  through  the  whale  in  a  day  ! 

The  structure  of  the  heart,  and  the  circulatirm  of 
the  blood,  seem  to  be  conducted  on  the  same  principle? 
in  man  and  in  quadrupeds.  We  have  just  seen  thai 
in  the  whale  it  is  similar ;  and  probably  in  fishes  in 
general.  The  circulation  of  the  l)lood,  as  it  appears  in 
the  newt,  a  sp^^cies  of  lizard,  when  seen  through  a 
good  microscope,  will  illustrate  what  we  have  said  on 
this  subject.  The  bodies  of  these  animals,  when  verj 
young,  are  so  transparent,  that  the  blood  may  be  seen 
to  flow  briskly  through  every  part,  even  into  the  toes, 
and  to  return  from  them.  The  nc.vt  has  three  small 
fins,  near  the  head,  which  are  divided  like  the  leaves 
of  a  polybody  or  fern ;  and  in  every  one  of  these 
branches,  the  blood  may  be  traced,  running  to  the  end 
through  the  artery,  and  conveyed  back  again,  by  a  vein 
of  the  same  size  with  the  artery,  and  laid  in  the  same 
direction.  In  this  part  may  be  seen  above  thirty 
chanii'-ls  of  blood  running  at  once,  like  the  divided 
streajns  of  a  great  riv<M-,  didusfiui  life  and  viuour. 

oome  instcts  have  sevtral  hearts.  If  silk  wurius  be 
fxaniined,  when  full  grown,  there  will  be  purofiiye-d.  a. 
chain  of  hearts,  running  the  whole  lengili  oftltoi? 
bodiis;  whilst  many  amphibious  animuls,  frogs  for  ex- 
ample, have  but  one  Vf utricle  to  tho  h  art. 

The  chif-f  distinction  b^  tween  tlie  arteries  and  veins 
lies  ill  this,  thul  the  arteries  convey  tiie  blood  froiii  tb* 
22 
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t\oAn ;    the   veins  carry   it    back    again.      In  order  to 

enect  this  purpose,  the  veins  are  continued  from  the 
extremities  of  the  arteries,  and,  in  general,  every  artery 
is  accompanied  by  its  corresponding  vein. 

That  we  may  clearly  understand  the  subject  before 
us,  let  us  suppose  tv/o  trees,  united  to  each  other  by 
the  extremities  of  their  branches  at  the  top,  and  their 
trunks  terminating  at  tlie  same  point  at  the  bottom  ; 
each  being  hollow  from  the  roots  to  the  tips  of  the 
smallest  twigs,  and  filled  with  a  fluid  which  circulates 
incessantly  from  one  thi'ough  the  other.  Let  us 
imagine  this,  and  wc  shall  have  a  tolerably  correct 
idea  of  the  circulation  of  the  blood  through  the  vessels 
of  the  human  body.  Four  large  vessels,  from  which 
all  of  the  rest  proceed,  pass  out  from  the  base  of  the 
heart ;  two  of  these  are  arteries,  and  the  other  two 
veins.  The  aorta  is  the  principal  artery,  that  dis- 
jributes  the  main  stream  of  the  blood  through  in- 
numerable  ramifications,  to  all  parts  of  the  body  ;  it 
arises  from  the  left  ventricle  of  the  heart.  The  pul- 
monary artery  originates  from  the  right  ventricle,  and 
rnters  the  lungs,  where  its  branches  are  spread  out 
\>n  the  air-vessels :  by  this  means  the  blood  is  acted 
upon  by  the  air  which  we  inhale,  and  undergoes  a 
certain  charge  which  is  essential  to  our  well-being. 
All  the  veins,  which  bring  the  blood  from  the  upper 
rxtrernities,  and  from  the  head  and  heart,  puss  into  a 
large  vein  called  the  descending  vena  cava;  those  veins, 
wliich  bring  the  blood  from  the  lower  extremities,  pass 
into  another  large  vein,  called  the  ascending  I'cna  cam. 
These  two  large  veins  unite  as  they  approach  the 
heart,  and  open  by  one  common  orifice  into  tiie  right 
auricle.  The  return  of  tlie  blood  is  promoted  by  the 
action  of  the  muscles,  the  pulsation  of  the  arteries,  and 
die  valves  which  are  tbrmed  in  the  veins.  Thest: 
valves  are  so  nicely  adapted  to  tiieir  design,  that  they 
adniil  ihe  blood  to  flow  from  the  extremities,  but  oppose 
its  returning  back  towards  them. 

The  circulation  of  the  blond  was  first  ascertained  by 
Harvey,  A.l).  1628  ;  by  the  aid  of  the  microscope  it  may 
be  Very  plainly  observed  in  the  web  of  a  frog's  loot. 
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RESPIRATION. 


In  forming  the  organs  of  respiration  in  the  higher 
orders  of  animals,  the  Creator  has  hud  two  great  objccta 
in  view:  the  one,  that  of  farming  the  v(.)ice  ;  the  otiier, 
that  of  comph:ting  the  charges  which  are  requisite  for 
adapting  the  blood  to  the  functions,  which  it  is  intended 
to  perform  in  the  animal  economy. 

The  organs  of  respiration  consist  of  the  larynx,  the 
trachea,  or  windpipe,  and  tiie  lungs.  The  larynx  is  the 
projecting  part,  which  you  can  see  and  feel  at  the  upper 
part  of  the  throat.  It  is  the  commencement  of  the 
windpipe,  and  is  the  organ  in  which  the  voice  is  formed. 
The  windpipe  is  the  tube  which  is  connected  with  this, 
and  is  divided  first  into  two,  and  then  into  smaller 
branches,  called  bronchia,  which  at  last  terminate  in 
small  cells,  that  form  the  minute  structure  of  the  lungs. 
The.se  organs  can  only  be  considered  as  subservient  to 
the  more  immediate  functions  of  respiration.  There 
are  other  parts,  which  are  necessary  for  carrying  on 
the  mechanical  process  of  admitting  and  ejecting  the  air 
from  the  lungs,  and  these  in  man  and  quadrupeds  are 
principally  a  very  large  and  strong  muscle,  called  the 
diaphragm,  which  separates  the  cavity  of  the  abdomen 
from  the  thorax  ;  and  various  small  muscles  v.luch  lie 
between  the  ribs. 

The  mechanism  employed  in  dilatation  and  expansion 
is  exceedingly  simple.  The  contraction  of  the  diapiiragip 
forces  down  the  abdominal  viscera,  and  thus  enlarges 
the  cavity  of  the  chest  downwards,  while  the  action  of 
the  muscles  between  the  ribs  raises  them,  and  produces 
an  expansion  in  another  direction.  The  necessary  effect 
of  this  increase  of  size  is,  that  the  air  rushes  into  the 
windpipe,  to  supply  the  void  which  would  otherwise 
occur;  and  when  the  diaphragm  and  interco.->tal  mus- 
cles cease  to  act,  and  become  relaxed,  tne  elasticity  of 
the  cartilaginous  parts  of  the  chest,  but  more  particularly 
the  tendency  of  tlie  muscles  of  the  abdomen  to  recover 
themselves,  have  the  effect  of  diminishing  the  cavity  of 
the  chest,  smd  of  tbtts  forcing  out  from  the  lungs,  th« 


air  wliieh  has  been  received  (ty  ini?piration.  The  alter- 
nate  dilatation  and  contraction  of  the  chest,  which  thus 
takes  phice,  constitutes  the  act  of  respiration,  wliich  is 
partly  dependent  on  the  will,  and  partly  independent  of 
it.  The  lungs  are  of  a  light,  spongy  texture,  one  in 
each  cavity  of  the  chest,  capable  of  swimming  in  water, 
separable  into  sub-divisions  called  lobes,  and  covered 
with  a  membrane  called  the  vleura,  which  doubles  back, 
and  lines  the  cavity  of  the  chest,  as  the  peritoneum  does 
the  cavity  of  the  abdomen.  The  lungs  are  \evy  lai"gely 
sup[)lied  with  blood-vessels,  of  which  some  appear  to  bo 
destined  for  the  nourishment  of  the  organ  ;  but  by  fi^r 
the  principal  part  convey  thy  blood  from  t!ie  right  side 
of  the  heart,  in  order  that  it  may,  after  minute  division, 
and  diffusion  over  the  air-cells,  be  exposed  to  the  innti- 
once  of  tiie  (external  air,  atid  be  carried  back  to  the  heart 
in  a  proper  state  for  nourisliing  the  body. 

The  blood  wliich  passes  from  the  right  side  of  the 
lieart  into  the  lungs,  is  of  a  dark  red  colour.  After  cir- 
culating through  the  lungs,  it  becomes  of  a  florid  red, 
and  has  tlvn  been  rendere/i  fit  for  nutrition,  in  this 
progression  through  the  lungs,  it  has  been  freely  exposed 
to  the  air  of  the  atmosphere,  which  is  continually  re- 
ceived and  thrown  out,  by  the  alternate  actions  of  iiiiipi- 
ration  and  expiration. 

Atmospheric  air  is  com{)osed  of  about  twenty-one 
parts  by  measure  of  oxygen,  or  the  respirable  part;  ana 
seventy-nine  parts  of  azote,  called  also  nitrogen,  or  the 
iinrespirable  part,  with  a  small  portion,  not  exceeding 
two  per  cent,  of  carbonic  acid  gas.  When  an  animai  is 
Confined  in  a  certain  quantity  of  atmospheric  air,  a  part 
of  the  oxygen  disappears,  and  an  augmented  quant)ty  of 
carbonic  acid  gas  is  found  to  have  been  produced.  Now, 
<t  is  supposed  by  physiologists,  that  part  of  the  oxygen 
is  absorbed  by  the  blood,  giving  it  its  florid  red  colour, 
and  is  carried  through  the  boily,  that  by  its  union  with 
other  elements  it  may  form  a  species  of  (///W.v^'c/  comhus- 
cion.  This  preserves  a  more  uniform  temperature  than 
if  the  animal  heat  were  produced  onhj  in  the  lungs, 
«vhich  are  at  a  considerable  distance  from  the  extremities. 
»nd  are  not  united  with  them  by  substances  weW  calcu- 
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<ftted  to  transmit  heat.  The  remainder  changes  the 
venous  blood  in  the  lungs,  by  abstracting  ciirbon,  and 
forming  carbonic  acid  ;  this  may  be  easily  shown  by 
passing  the  air  from  tlie  lungs  through  lime  water,  which 
will  become  turbid  by  the  formation  of  carbonate  of 
lime. 

Physiologists  have  diflered  very  much  as  to  the  quan- 
lity  of  air  taken  in  at  each  inspiration.  It  would 
appear,  however,  that  about  40  cubic  inches  of  air  are 
taken  in  at  an  ordinary  inspiration  ;  and  if  we  suppose 
ihat  we  respire  sixteen  times  in  a  minute,  we  shall  respire, 
during  the  twenty-four  hours,  921,600  cubic  inches,  or 
5.-53  cubic  feet  of  air.  This  is  an  immense  consumption 
of  oxygen;  and  it  may  seem  extraordinary,  that,  consi- 
dering  the  prodigious  demands  on  the  atmosphere,  by 
the  many  millions  of  human  beings  who  inhabit  the 
Rarth,  and  the  countless  numbers  of  animals  which  re- 
quire  a  constant  supply  of  air,  the  oxygen  slioidd  not  be 
consumed,  an<i  the  air  itself  contaminated.  God,  liow- 
Bvevr,  has  wisely  provided  for  the  removal  of  what  is» 
noxious,  froin  air,  and  for  the  supply  of  what  is  whole- 
some. Carbonic  acid  gas,  which  animals  produce  in 
'espi ration,  and  which  likewise  originates  from  fermen- 
Jation  and  combustion,  is  capable  of  being  absorbed  by 
water.  It  is  also,  in  certain  circumstances,  taken  in  by 
[danls,  of  which  it  forms  a  part  of  the  food,  so  that  there 
IS  no  danger  of  any  deleterious  superabundance.  Plants, 
likewise,  when  exposed  to  the  rays  of  the  sun,  exhale 
axygen,  which  seems  to  arise  from  the  decomposition  of 
the  absorbed  carbonic  acid  gas,  the  carbon  forming  a 
part  of  the  substance  of  the  plant,  and  the  oxygen,  which 
had  been  united  with  it,  being  thrown  out. 

The  influence,  exercised  by  respiration,  in  the  animal 
economy,  is  pretty  much  the  same  in  all  animals  ;  but 
the  mode,  which  we  have  described,  principally  applies 
tu  man  and  quadrupeds.  In  birds,  there  are  some  im- 
portant modifications  ;  in  fish  the  air  is  applied  to  the 
blood  in  the  gills,  through  the  medium  of  the  wa^er  ;  in 
amphibious  animals,  the  principal  characteristic  is,  that 
the  whole  of  tne  blood  does  not  circulate  through  the 
luags,  and  that  they  can  bear  the  interruption  of  respi. 
23* 
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ration  nithout  injury  ;  but  in  the  in««jt  trihs,  aiMl  mMt 

of  the  inferior  aniinals,  there  are  various  tubris,  or  tra- 
chcru,  vvhich  ramify  over  ihe  body,  cind  o|)ca  externally 
by  apertures,  or  stigmata,  as  tlu'V  are  calleil,  hy  means 
of  which  i.iie  air  is  received  asid  expelled :  so  that  wo 
witness  over  the  whole  crea'.ion,  an  admirable  accord- 
ance  to  the  modes,  for  the  support  of  liiii  and  heallli 
which  God  has  tiiought  fit  to  adopt. 

The  peculiarities,  in  the  functions  of  respiration  jti 
birds,  are  exceedingly  curious,  in  tiiis  class  of  animals, 
their  luugs  are  small,  flattened,  and  lie  close  to  the  breast, 
but  there  is  no  diaphragm,  and  th.erc  is  no  alternate 
expansion  of  the  lungs,  as  in  mammalia.  In  them,  the 
lunsrs  iiave  several  openings,  by  means  of  v/hich  they 
communicate  with  various  air-bags,  or  cells,  which  fill 
the  whole  of  the  cavity  of  the  body  from  the  neck 
downwards.  Tiiese  cells  are  filled  by  air  which  passes 
into,  and  out  o*^  them,  through  the  lungs,  and  which,  in 
its  passage,  produces  those  changes  on  the  blood  circu- 
lating  through  the  lungs,  which  are  necessary  for  the 
health  of  the  animal.  By  adinitting  frequent  quanthiea 
of  air  into  these  cells,  and  also  into  the  bones,  which 
are  hollow,  for  the  purpose  of  admitting  air  into  them 
from  the  lungs,  birds  have  the  power  of  increasing  or 
diminishing  their  specific  gravity,  so  that  tiiey  can,  not 
only  walk  on  the  earth,  but  soar  in  the  heavens,  in  ali 
the  varieties  of  density  of  atmosphere,  which  a  greater 
or  smaller  proximity  to  the  eartii  necessarily  occasions. 
No  strength  of  wing  could  poise  a  terrestrial  anim  il  in 
air,  unless  there  were  the  power  of  admitting  air  into  tlie 
inmost  recesses  of  the  body,  as  happens  in  birds  ;  and 
this  has  been  so  carefully  attended  to  in  them,  that  the 
cells  extend  even  among  the  muscles  of  the  body,  where 
they  are  particularly  large  in  the  soaring  animals,  as  the 
eagle,  hawk,  stork,  and  laik.  Those  birds  that  pounce 
and  those  that  dive,  are  enabled  to  do  so  witii  great 
velocity,  by  suddenly  compressing  their  body,  which 
drives  air  out,  and  increases  th.ei/  specific  gravity.  Tiie 
barrels  of  the  quills  in  birds,  too,  are  hollow,  and  contain 
air;  and  it  is  said,  that  it  is  in  some  ineasure  owing  to 
the  power  of  dinuuishing  or  inoreasing  tl»a  contauwd 


^9 

quantity,  that  the  turki»y,  bulfinch,  (kc.  nre  able  to  pro- 
duce  the  quick  and  voluntary  croction  of  their  plumf.ge. 
Wo  inav  mention  here,  that  ihe  power  wliich  birds  hi.i»j-e 
of  admitting  a  large  quantity  of  air  into  their  bodies, 
enables  them  to  keep  up  a  inucli  stronger,  and  more 
continued  current  of  air  through  the  larynx,  than  any 
other  animal  can  do ;  and  gives  tiiem,  therefore,  a 
volume  of  voice,  wliich  is  very  great,  compared  with 
their  small  dimensions. 

In  fishes,  as  already  stated,  the  air  is  applied  to  the 
gills  through  the  medium  of  the  water.  The  gills  are 
covered  with  a  large  flap,  or  operculum,  which  is  edgeo 
with  a  fringe  which  cai;  be  accurately  applied  to  the 
part  beneath,  so  as  entirely  to  shut  up  the  slit,  or  opening 
into  the  gills.  When  the  animal  breathes,  that  is,  when 
it  wishes  water  to  be  applied  to  the  gills,  it  acts  with  the 
muscles  of  this  flap  so  as  to  render  it  convex;  this  can- 
not  be  done,  it  is  clear,  without  producing  a  vacuum 
under  the  flap  ;  and  as  the  animal  is  in  water,  and  there 
is  an  opening  in  the  mouth  which  communicates  with 
the  gills,  the  water  rushes  in  among  the  gills,  filling  up 
the  space  made  by  the  clianged  form  of  the  flap,  and 
jhus  applying  itself  to  the  minute  ramifications  of  blood- 
ressels  diffused  over  the  gills.  When  the  air  contained 
in  this  water  is  no  longer  equal  to  its  purpose,  the  water 
passes  away  througli  an  air-opening  at  the  edge  of  the 
operculum,  which  the  animal  has  the  power  of  making  ; 
and  by  a  repetition  of  the  process,  a  fresh  supply  of 
water  is  obtained,  and  the  function  of  respiration  kepi 
UP.  Fish  could  not  live  in  water  from  which  the  air 
has  been  expelled  by  boiling;  and  when  a  small  pond  is 
frozen  over,  tiie  fish  die  unless  an  opening  is  made  to 
admit  the  air. 

'I'here  is,  in  fish,  a  part  of  structure  somewhat  ana- 
logons  to  the  air-cells  in  birds,  namely,  the  air-b/adders, 
or  siLHmming-biudders,  which  are  given  to  them,  as  the 
cells  are  to  birds,  for  the  purpose  of  increasing,  or  dimi- 
nishing their  buoyancy.  These  bladders  are  placed 
close  to  the  back-bone  ;  they  vary  in  size,  shape,  and 
number ;  and  are  wanting,  or  very  small,  in  such  fish 
as  are  generally  confinsd  to  th«  lowest  depths.     The} 


form  what  is  callfd  tiie  sound  of  fish :  a  pnrt  which 
gounnauds  prize  highly.  When  the  air-bladder  is  rup- 
tured, the  animal  loses  the  power  of  raising  itself,  and 
lies  on  its  back,  from  the  additional  weigiit  given  to  that 
part  of  the  body-  by  the  removal  of  the  air.  The  air,  in 
\he  air-blailders  of  fish,  cannot  be  ailmitted  ajid  thrown 
out  at  pleasure,  as  in  the  case  of  birds.  The  air  is  pro- 
cured from  the  vessels  circulating  in  the  membrane 
which  composes  the  air-bladders;  these  vessels  having 
the  ])inver  of  secreting  the  air.  The  air-bladder  is  ordi- 
narily full,  and  is  then  capable  of  being  ncted  upon,  and 
compressed,  either  by  the  abdominal  muscles,  or  by  a 
muscular  structure  peculiar  to  this  organ  ;  and  thus  the 
air  is  condensed  pursuant  to  the  will  of  the  animal,  and 
an  alteration  made  in  the  sp-''cilic  gravity  accordingly. 

It  is  a  curious  fact  that  the  nature  of  the  air  varies 
very  much,  according  to  the  depth  which  fish  generally 
inhabit.  Those  which  live  in  shallow  water,  have  azote, 
with  u  very  small  proportion  of  oxygen.  As  the  d*  pth 
increases  so  does  the  oxygen  ;  and  after  the  d  pth  of 
150  f 'et,  the  average  prop.)rtion  is  as  much  as  70  p?r 
cent,  while  the  n)ean  result  atTorded  by  fish  caught  at 
less  di'pih,  is  only  29  per  cent.  Pike,  carp,  roaches, 
and  perch,  which  are  fresh-waier,  and  therefore  shdlow- 
water  fish,  have  only  from  3  to  5  per  cent,  of  oxygen. 

There  is  a  curious  mode  of  respiration  employed  by 
frofs,  toads,  cameleons,  and  some  others  of  the  amphibi- 
ous tribe,  which  is,  lliat  the  annual,  instead  of  breathing 
ttirouirh  its  mouth,  keei)s  its  moutii  shut,  n  ccives  nir 
tlirough  its  nose,  and  by  means  of  the  muscles  of  the 
jaws  forces  it  into  the  lungs,  from  which  it  is  returned, 
through  the  nostrils,  by  the  action  of  the  nniscles  of  the 
abdomen — there  being  no  diaphragm.  With  tliis  con- 
formation, those  animals  would  be  sutfocuted  if  their 
Biouths  were  kept  open. 
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SECTION  IV. 


INTRODUCTION  TO  NATURAL  PHILOSOPHY 

Natural  Philosophy,  in  its  most  extensive  sense,  has 
for  its  province  the  investigation  of  the  laws  of  matter, 
that  is,  the  properties  of  matter  ;  and  it  may  be  divided 
into  two  great  branches.  T!ic  first  and  most  important 
(which  is  sometimes  called  Natural  Plulosophy,  by  way 
of  distinction,  but  more  propaly  JMecfiatiica/  Fhi/osopky) 
investigates  the  sensible  motions  of  bodies.  The 
srcond  investigates  the  constitution  and  qualitir's  of  all 
bodies,  and  has  various  names,  according  to  its  different 
obji-'cts.  It  is  called  cheraistry,  if  it  teaches  the  pro- 
pcrties  of  bodies  witli  respect  to  heat,  combination  with 
one  another,  weight,  taste,  appearance,  and  so-forth ; 
Anatomy  and  Animal  Physiology,  if  it  teaches  the 
structure  and  functions  of  living  bodies,  especially  the 
human  ; — for,  when  it  treats  of  tlie  functions  of  other 
animals,  we  term  it  Comparative.  Anatomy.  It  is  called 
Medicine,  if  it  teaciics  the  nature  of  diseases,  and  the 
means  of  preventing  tiiem,  and  of  restoring  health : 
Zoology,  if  it  teaclies  the  arrangement  or  classification, 
and  the  habits  of  the  different  lower  animals  :  Botany, 
including  Vegetable  Physiology,  if  it  teaches  the 
arrangement  or  classification,  tlie  structure  and  habits 
of  plants  :  Mineralogy,  including  Geology,  if  it  teaches 
the  arrangement  of  minerals,  the  structure  of  masses 
in  which  they  are  found,  and  of  the  earth  composed  of 
these  masses.  The  term  natural  history  is  given  to  the 
three  last  branches  taken  together  ;  but  chiefly,  as  far, 
as  they  teach  the  classification  of  different  things,  oi 
the  observation  of  the  resemblances  and  dilferences  of 
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the  various  rnimals,  plants,  and  ungrowing  substance? 
in  nature. 

Here  we  may  make  two  observations.  The  jirst  is. 
that  every  such  distribution  of  the  sciences  is  neces- 
sarily imperfect ;  for  one  runs  unavoidably  into  another. 
Thus,  Chemistry  shows  the  qualities  of  plants  wiih 
relation  to  other  substances,  and  to  each  other:  and 
Botany  docs  not  overlook  those  same  qualities,  though 
its  chief  object  be  arrangement.  So  Mineralogy,  though 
principally  conversant  with  classifying  metals  and  earth, 
yet  regards  also  their  qualities  in  respect  of  heat  and 
moisture.  So  Zoology  too,  beside  arranging  animals, 
describes  their  structures  like  comparative  anatomy. 
In  truth,  all  arrangement  and  classification  depend  upon 
noting  the  things  in  which  the  objects  agree  and  ditier ; 
and  among  those  things  in  which  animals,  plants,  and 
minerals  agree  or  differ,  must  be  considered  the  ana- 
tomical structure  of  the  one,  and  the  chemical  qualities 
of  the  other.  Hence,  in  a  great  measure,  follows  the 
second  observation,  namely,  that  the  sciences  mutually 
assist  each  other.  Thus,  arithmetic  and  algebra  aid 
geometry,  and  the  purely  mathematical  sciences  aid 
mechanical  philosophy  ;  mechanical  philosophy,  in  like 
manner,  assists  chemistry  and  anatomy,  especially  tha 
latter:  and  chemistry  very  greatly  assists  physiology, 
mcdicin'',  and  all  the  branches  of  natural  history. 

The    first   great    head,  then,  of  natural    science,   is 
mechanical  philosophy  ;   and  it  consists  of  various  sub- 
divisions, each  forming  a  science  of  great  importance 
The    most  essential   of  these,    which    is  indeed   funda- 
mental, and  applicable  to  all  the  rest,  is  called  dynamics 
from    the    Greek    word   signifying  ponrr  or  force.     It- 
teaches  the  laws  of  motion  in  all  its  varieties.     The  ap- 
plication  of  dynamics  to  the  calculation,   production, 
and  direction  of  motion,  forms  the  science  o^  mechanics, 
sometimes  called  practical  mechanics,  to  distinguish  it 
from  the  more  general  use  of  the  word,  which  compre-' 
hends  every  thing  that  relates  to  motion  and  force. 

The  application  of  dynamics  to  the  pressure  and 
motion  of  fluids,  constitutes  a  science,  which  receives 
different  appellations  according  as  thfi  fluids   are  heavy 
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and  liquid,  like  water,  or  light  and  invisible  like  air. 
la  the  former  case  it  is  called  hydrodynaniics,  from  the 
Greek  words sicrujfying  ?<?a/er  and  power;  in  the  lattei 
piieumaUcs,  from  tiie  Greek  words  signifying  breath  oi 
uir.  And  hydrodynamics,  is  divided  into  hydrostaUcs, 
ivhich  treats  of  the  weight  and  pressure  of  liquids, 
from  the  Greek  words  for  halancing  of  water,  and 
hydraulics,  which  treats  of  their  motion  ;  from  tlie 
Greek   word   for  several    musical    instruments   played 


with  water  in  pipes. 


Library  of  Useful  Knowledge. 


GENERAL  PROPERTIES  OF  BODIES. 

There  are  certain  properties,  which  appear  to  be 
jommon  to  all  bodies,  and  are  hence  called  the  L^zential 
properties  of  bodies :  These  are,  Ivwenetrahihlu,  hx- 
\cnsion,  Figure,  Divisibility,  Inertia,  and  Atlractioii. 

Impenetrability  is  the  property  which  ooclies  have  of 
jccupying  a  certain  space,  so  that,  where  one  iicvly  is, 
unother  cannot  be,  without  displacing  the  former; — frv 
two  bodies  cannot  exist  in  the  .same  place  at  th*^  same 
lime.  A  liquid  may  be  more  easily  moved  than  a 
solid  body  ;  yet  it  is  not  the  less  substantial,  since  it  m 
impossible  for  a  liquid  and  a  solid  to  occupy  the  same 
spaoe  at  the  same  time.  For  instance,  it  a  spoon  be 
put  into  a  glass  full  of  water,  the  water  will  flow  over 
to  make  room  for  the  spoon. 

Air  is  a  fluid  differing  in  its  nature  from  liquids,  but 
no  less  impenetrable.  If  we  endeavour  to  fill  a  phial 
by  plunging  it  into  a  basin  of  water,  the  air  will  rush 
out  of  the  phial  in  bubbles,  in  order  to  make  way  foi 
the  water. 

If  a  nail  be  driven  into  a  piece  of  wood,  the  naii 
penetrates  between  the  particles  of  the  wood,  by  forcing 
tliem  to  make  way  for  it ;  for  not  a  single  atom  of  the 
wood  remains  in  the  space  which  the  nail  occu|>ie0.    "^  ' 
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Exiensron.  A  bo^y  wliich  occupies  a  certain  spacft}-; 
fciust  necessarily  have  extension  ;  that  is  to  say,  lengthy 
oreadth,  aiuJ  deplk  :  tiiese  are  called  the  tiiimnsions  of 
extension,  and  they  vary  extremely,  in  diiFerent  bodies. 
The  length,  breadth  and  dopth  of  a  box,  or  of  a 
thimble,  are  very  dilFerenl  from  those  of  a  walking 
stick  or  of  a  hair. 

II  'ight  and  depth  are  the  same  dimensions;  if  you 
measure  a  body,  or  a  space,  from  the  top  to  the  bottom, 
it  is  called  the  depth,  if  from  the  bottom  upwards,  it  is 
called  height.  Breadth  and  width  are  also  the  same 
dimensions. 

The  limits  of  extension  constitute  figure  or  shape ; 
a  body  cannot  be  without  form,  either  symmetrical  or 
irregular. 

Divisibility  is  a  susceptibility  of  being  divided  into 
an  indefinite  number  of  parts.  Take  any  small  quan. 
city  of  matter,  a  grain  of  sand,  for  instance,  and  cut  il 
mto  two  parts ;  these  two  parts  might  be  again  divided 
had  we  instruments  sufliciently  fine  for  the  purpose^ 
and  if,  by  pounding,  grinding,  or  any  other  method,  wt 
carry  this  division  to  the  greatest  possible  extent,  yel 
not  one  of  the  particles  will  be  destroyed,  and  the 
body  will  continue  to  exist,  though  in  this  altered  state. 
A  single  pound  of  wool  may  be  spun  so  fine  as  to  ex 
tend  to  nearly  a  hundred  miles  in  length. 

The  melting  of  a  solid  body  in  a  liquid,  also  atTordi 
a  very  striking  example  of  the  extreme  divisibility  of 
matter ;  when  you  sweeten  a  cup  of  tea,  for  instance, 
with  what  minuteness  the  sugar  must  be  divided  to  he 
dilFused  througliout  the  whole  of  the  liquid.  Odorife- 
rous bodies  aH^inl  an  example  of  tlie  same  thing.  Tiie 
odour  or  smell  of  a  body  is  p;irt  of  the  body  its'lf.  and 
is  proiluced  bv  very  minute  partielr-s  or  ('xhalatiojis, 
which  escape  from  odoriferous  bodies,  and  come  iu 
actual  contact  with  the  nose. 

When  a  body  is  txirnt  to  ashes,  part  of  it  appears  \n 
be  d.stroved  ;  the  residue  of  aslies,  for  instance,  is, vnry 
stnall  compared  to  the  coals  which  have  been  consumed. 
In  tliis  case,  that  part  of  the  coals,  which  one  would 
sujipose  to-be  destroyed,  goes  oii"  in  the  form  of  smoke, 
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<vhich,  when  HifTusr'd  in  the  air.  brcomes  invisible.  But 
we  must  not,  iin:igine  tli.it  whai  v,e  no  lun<f"r  sv.o  no 
longer  exists.  'J'lie  piirticlcs  of"  smoke  continue  still  to 
be  pirticlos  of  rn.'stter,  a?  much  so  as  when  moiv-  closely 
united  in  the  tijrm  of  coals.  No  particle  of  nnrter  ii 
ever  riestroyed  ;  this  is  a  fact  wliich  must  constantly  he 
remembered.  I'jverv  thing  in  nature  d(  cays  and  ov- 
rnpts  in  tlie  lapse  of  time.  We  die,  aiid  our  bodies 
iiioulder  to  dust  ;   but  iioi  a  single  atom  of  them  is  lost. 

It  should  be  observed,  that  when  a  body  is  divided, 
its  surface  or  exterior  part  is  augmented.  If  an  apple 
be  cut  in  tw^o,  in  addition  to  the  round  surface,  tiiere 
will  be  two  flat  surfaces  ;  divide  the  halves  of  the  apple 
into  quarters,  and  two  more  surfaces  will  be  p  o- 
duced. 

Though  divisibility  is  very  often  included  among  the 
essential  properties  of  matter,  chemistry  teaches  us  thai 
the  ultimate  elements  of  bodies  are  incapable  of  further 
division  ;  yet  they  are  material  substances. 

Inertia  expresses  the  resistance  which  inactive  mat- 
ter makes  to  a  change  of  state.  Bodies  appear  to  be 
not  only  incapable  of  changing  their  actual  state,  whe. 
ther  it  be  of  motion  or  rest ;  but  to  be  endowed  witS  a 
■poioer  of  resisting  such  a  change.  It  x'equires  force  to 
put  a  body  which  is  at  rest  in  motion ;  an  exertion  ol 
strength  is  also  requisite  to  stop  a  body  which  is  already 
in  motion.  The  resistance  of  a  body  to  a  change  ol 
state  is,  in  either  case,  called  its  inertia.  In  playing  a 
cricket,  for  instance,  considerable  strength  is  requirer 
to  give  a  rapid  motion  to  the  ball ;  and  in  catching  i- 
we  feel  the  resistance  it  makes  to  bein<?  stopped,  IneC 
matter  is  as  incapable  of  stopping  of  ixseif.  "*»  .t  is  oi 
putting  itself  in  motion.  When  the  boll  cease*?  m  move, 
therefore,  it  must  be  stopped  by  some  othei  r.»nse  or 
power,  which  you  will  understand  iietter  after  wf-  havi» 
treited  of  the  next  and  last  general  property  of  bo.<ies. 

Attntctimi  is  the  general  name  under  which  we  ma)' 
include  all  the  properties  by  whifih  atoms  of  matter  act 
on   each  other,  so  as  to  make  tluMi  approach  or  cod 
tinue  near  to  one  another.     i>odi»'>-«c<>Msist  of  infini 
smuU  particles  of  matter,  each  ot*  which  possesses 


power  of  attracting  or  drawing  towards  it,  and  uniting 
with  any  other  particle  sufficiently  near  to  be  within 
the  influence  of  its  attraction.  This  power  cannot  be 
recognized  in  minute  particles,  except  when  they  are 
in  contact,  or  at  least  appear  to  be  so:  it  then  makes 
them  stick  or  adhere  together,  and  is  hence  called  the 
ailradion  of  cohesinn.  Witliout  this  power  solid  bodies 
wiuld  fall  to  pieces,  or  rather  crumble  to  atoms. 

Th'3  attraction   of  cohesion  exists  also  in   liquids;   it    ;, 
is  tlTis  power  which  holds  a  drop  of  water  suspenfi(  d  at     t 
the  end   of  the    finger,  and    keeps   tiie   minute    watery 
particles,  of  which  it  is  composed,  united.     But  as  thii 
power  is  stronger  in  proportion  as  the  particles  of  bodies    .^ 
are  more  closely  united,  the  coliesive  attractions  of  s<:)li(J     1 
bodies  is  much  greater  than  that  of  fluids.      It  is  owing 
to  the  different  degrees  of   attraction  of  different  sub-     ., 
stances,  that  they  are  hard  or  soft;   and  that  liquids  aro   ,{$ 
tliick  or  thin.     The  term  density  denotes  the  degree  of  ;>o 
closeness  and  compactness  of  the  particles  of  a  body  ;    H 
ihe  stronger  thr  cohesive  attraction,  the  greater  is  the    • 
jensiiy  of  the  body,  whether  it  be  solid  or  liquid.      In 
philosophical    language,  however,  density  is  said  to  be 
ihat    property    of    bodies,    by     which     tiiey    contain    a 
certain    quantity   of  ufatter,    under   a   certain    bulk    or 
magnitude.      Rarity   implies   a   diminution   of   density, 
thus  we  sliould  say,  that  mercury  or  quicksilver  was  a 
very  dense  liuid  ;   ether,  a  very  rare  one.      We  judge  of 
(he   density  of  a   body,  by  the  weight  of  it  ;   thus  we  oh 
say,  that  metals  are  dense  bodies,  wood,  comparatively 
a  rare  one. 

Capillary  ntlracllon   is  an   interesting  variety  of  tlie 
attrafjtion  of  cohesion.      In  tubes  of  small  bore,  liquids 
rise  a  certain  heiglit  within  them,  from  the  cohesivii  at- 
traction    between    the    particles   of  the    liquid   and    the -do 
interior   surface   of  the   tube.     The  smaller  the    bore,     rn 
llie  higher  will  the  liquid  rise.      All  porous  substances 
such  as  sponge,  bread,  linen,  &c.  may  be  considered  a» 
colh^ctions  of  capillary  tubes.     If  you  dip  one  end  of  a 
lump  i)f  sugar  into  water,  the  water  will  rise  in  it,  ano    ,_ 
wot  it  considerablv  above  the  surface  of  that  into  which   ^n 
you  dip  it.     Capillary  attraction  pi-obably  contributes  to     - 
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the  rise  and  circulation  of  the  sap  in  the  bai*k  and  wood 
of  vegetables. 

Attraction  of  gravitation  differs  from  that  of  cohesion, 
inasmuch  as  the  latter  influences  the  particles  of  bodies 
at  imperceptihle  distances,  whereas  the  former  acts  upon 
masses,  and  at  any  distance,  however  great.  Let  u« 
take  for  example,  a  very  large  body,  and  observe 
whether  it  does  not  attract  other  bodies.  What  is  it 
that  occasions  the  fall  of  a  book  when  it  is  no  longer  j 
supported  ?  You  will  say  that  bodies  have  a  natural 
tendency  to  fall.  That  is  true  ;  but  that  tendency  is 
produced  by  the  attraction  of  the  earth.  The  earth 
being  much  larger  than  any  body  on  its  surface,  drawt 
to  it  every  other,  which  is  not  supported. 

Attraction  being  mutual  between  two  bodies,  when  a 
Etone  falls  to  the  earth,  the  earth  should  rise  part  of 
the  way  to  meet  it.  But  when,  on  tho  other  hand,  you 
consider  that  attraction  is  in  proportion  to  tho  mass  of 
the  attracted  and  attracting  bodies,  you  will  no  longer 
expect  to  see  the  earth  rising  to  meet  the  stone.  There 
are,  however,  some  instances,  in  which  the  attraction  of 
a  large  body  has  sensibly  counteracted  that  of  the  earth. 
If  a  man,  standing  on  the  edge  of  a  perpendicular  side 
of  a  mountain,  hold  a  plumb  line  in  his  hand,  the 
weight  will  not  fall  perpendicularly  to  the  earth,  bu- 
incline  a  little  towards  the  mountain. 

If  the  air  did  not  impede  the  fall  of  bodies,  attrac- 
(ion  would  make  them  all  descend  with  equal  velocity. 
It  may  be  objected,  that  since  attraction  is  proportioneo 
to  the  quantity  of  matter  which  a  body  contains,  the 
earth  must  necessarily  attract  a  heavy  body  more 
strongly,  and  consequently  bring  it  to  the  ground  more 
rapidly  than  a  light  one.  In  answer  to  this,  it  must  bo 
observed  that  bodies  have  no  natural  tendency  to  fall  any 
more  than  to  rise,  so  that  the-  force  which  brings  them 
down,  must  be  in  proportion  to  the  quantity  of  matter 
it  has  to  move.  Thus  a  lx)dy  consisting  of  a  thousand 
particies  of  matter,  requires  ten  times  the  force  of  at. 
traction  to  bring  it  to  the  ground,  in  the  Bame  space  of 
time,  that  a  body  consisting  only  of  a  hundred  particles 
does. 
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There  are  some  bodies  which  do  not  appear  to  gravi^S 
tate  :  smoke  and  steam,  for  .instance,  rise  instead  of  faU,'f 
but  it  IS  still  gravity  which  produces  their  ascent.     The  ^ 
air  nearer  the  earth  being  heavier  than  smoke,  steam,  or 
other  vapours,  not  only  supports  these  light  bodies,  but, 
by  its  own  tendency  to  sink  below  them,   forces  them" 
to  rise.     The  principle  is  just  the  same  as  that  by  which*^ 
a  cork,  if  forced  to  the  bottom  of  a  vessel  of  water, 
rises  to  the  top  as  soon  as  it  is  set  at  liberty.     Balloons 
ascend  upon  the  same  principle,  the  materials  of  which  f 
they  are   made,  are  heavier  than  the  air,  but  the  aii* 
with  which  they  are  filled  is  considerably  lighter;    so'^ 
that,  on  the  whole,  the  balloon  is  lijihter  than  the  aii" 
wliich  is  near  the  earth,  and  consequently  rises.  *; 
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ON  THE  LAWS  OF  MOTION,  AND  THE  CENTRP'J 
OF  GRAVITY.  j* 

The  science  of  mechanics  is  founded  on  the  laws  of 
motion  ;   it  will  therefore  be  necessary  to  explain  thes^'* 
lawh  before  we  examine  the  mechanical  powers.     Mo  * 
tion  consists  in  a  change  of  place.     A  body  is  in  motion'" 
whenever  it  is  changing  its  situation  witli  regard  to  a 
fi.xed  point.     Now,  as  one  of  the  general  properties  of 
bodies   is   inertia,  it  follows  that  a  body   cannot   nioa 
without   being  ptif  into  motion.     The  power  wliich  [)ut9 
a   body   into  motion  is  called  ybrce  ;  the   stroke  of  the 
hammer  is  the  force  which  drives  the  nail  ;  the  exertion' 
of  the  horse  in  pulling,  that  which  draws  the  carriage.' 
Gravitation   is  the   force  which   occasions   the   fall   of' 
bodies,  cohesion  that  which  binds  the  particles  of  bodies' 
together,  and  heat,  a  force  which  drives  them  asunder. 
When  a  body  is  acted  on  by  a  single  force,  the  motion 
13  always  in  a  straight  line,  and  in  the  direction  in  which 
it  received  the  impulse. 

The  rate  at  which  a  body  moves  is  called  its  veJocihj  ; 
and  it  is  one  of  the  laws  of  motion,  that  the  velocity  of 
the  moving  body  is  proportional  to  the  force,  by  which 
it  is  put  in  motion.  The  velocity  of  a  body  is  calh  d 
cbsolute,  if  we  consider  its  motions,  without  any  regard 
to  that  (if  mhet   bedfo^     When,  for  instane«,  a  hors* 
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gofrs  fifty  ini'les  in  ten  hours,  his  velocity  is  five  miles 
an  hour.  It  is  termed  re/ative  when  compared  with 
that  of  another  body  whicli  is  itself  in  motion.  Thus 
a  man  asleep  in  a  ship  under  sail,  remains  at  rest  rela- 
tively to  the  vessel,  though  he  partakes  of  its  absolute 
motion.  If  two  carriages  go  along  the  same  road,  their 
relative  velocity  will  be  the  difference  of  their  absolute 
velocities. 

The  motion  of  a  body  is  said  to  be  uniform,  when  it; 
passes  over  equal  spaces  in  equal  times.  It  is  produced 
by  a  force  having  acted  on  a  body  once,  and  having 
ceased  to  act,  such  as  the  stroke  of  a  bat  on  a  cricket- 
ball.  It  may  be  said,  that  the  motion  of  the  ball  is 
neither  uniform  nor  in  a  straight  line.  In  answer  to 
this  objection,  you  must  observe  that  the  ball  is  inert, 
having  no  more  power  to  stop  than  to  put  itself  in  mo- 
tion ;  if  it  fall,  theref  )re,  it  must  be  stopped  by  some 
force  superior  to  that  by  which  it  was  projected  ;  and 
this  force  is  gravity,  which  couiiteracts  and  finally  over, 
comes  that  of  projection.  If  neither  gravity  nor  anv 
other  force  opposed  its  motion,  tlie  cricket-ball,  or  evei' 
a  stone  thrown  by  the  hand,  would  continue  to  proceed 
onwa.'ds  in  a  riglit  line  and  with  a  uniform  velocity. 
We  have  no  example  of  perpetual  motion  on  the  sur- 
face of  the  earth  ;  because  gravity,  the  resistance  of 
the  air  or  friction,  ultimately  destroys  all  motion. 
When  we  study  the  celestial  i)odies,  we  find  that  nature 
abounds  with  examples  of  perpetual  motion,  and  that  it 
conduces  as  much  to  the  harmony  of  the  system  of  the 
universe,  as  the  prevalence  of  it  would  be  destructive 
of  all  stability  on  the  surface  of  the  globe. 

Retarded  motion  is  produced  by  some  force  acting 
on  a  body  in  a  direction  opposed  to  that  which  first 
put  it  in  motion,  and  thus  gradually  diminishing  its 
velocity. 

Accelerated  motion  is  produced,  when  the  f<3rce 
which  puts  a  body  in  motion,  continues  to  act  upor 
it  during  its  motion,  so  that  its  velocity  is  continually 
increased.  Let  us  suppose,  that  the  instant  a  stone 
is  let  fall  from  a  high  tower,  the  force  of  gravity  wern 
annihilated  :  the  stone  would  nevertheless  descend  :  for  t 
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oody,  having  once  received  an  impulse,  will  not  stop^ 
out  move  on  with  a  unilbrm  velocity.  If,  then,  the 
force  of  jrravity  bo  not  destro3^ed,  after  having  given 
ihe  first  impulse  to  the  stont^,  but  continue  to  act  upon 
it  during  the  whole  of  its  descent,  it  is  easy  to  under- 
stand that  its  motion  will  be  thereby  accelerated.  Il 
has  been  ascertained,  both  by  experiment  and  calcula 
tions,  that  bodies  descending  from  a  height  by  the  force 
of  gravity,  fall  about  sixteen  feet  in  the  first  second  of 
lime,  tiiree  times  that  distance  in  the  next,  five  times 
in  the  third  second,  seven  times  in  the  fourth,  and  so 
on,  regularly  increasing  according  to  the  number  of 
secojids  during  which  the  body  has  been  falling.  7^hus 
the  height  of  a  building,  or  tiie  depth  of  a  well  may  be 
known,  by  observing  the  length  of  time  which  a  stone 
takes  in  liilling  frou)  the  top  to  the  bottom.  If  a  stone 
be  thrown  upwards,  it  takes  the  same  length  of  time, 
ascending  that  it  does  in  descending.  In  the  first  case, 
the  velocity  is  diminished  by  tiie  force  of  gravity  j  in 
Uie  second,  it  is  accelerated  by  it. 

Tlie  monientum  of  bodies  is  the  force  or  power,  with 
ivliich  one  body  would  strike  another.  The  momentum 
)f  a  l)ody  is  measured  by  the  product  of  its  weight  and 
relocity.  Tiie  quicker  a  body  moves,  the  greater  will 
be  the  force  with  which  il  will  strike  against  another 
body  ;  and  we  know  also,  that  the  heavier  a  body  is, 
.he  greater  is  its  force  ;  therefore  the  whole  power  oi 
momentum  of  a  body  is  composed  of  tliese  two  proper- 
lies.  It  is  fiiund  by  experi.nent,  that  if  the  weigiit  of  a 
body  be  represefited  by  the  number  3,  and  its  velocity 
also  l)y  3,  its  momentum  will  be  nine. 

The  reaction  of  bodies  is  the  next  law  of  motion  to 
De  explained.  When  a  body  in  motion  strikes  another 
Oody,  it  meets  with  resistance ;  the  resistance  of  the 
Oody  at  rest  will  be  equal  to  the  blow  struck  by  the 
body  in  motion ;  or  in  philosophical  language,  action 
and  reaction  will  be  equal  and  in  opposite  directions, 
fjirds,  in  Hying,  strike  the  air  with  their  wings,  and  it 
is  tlie  reaction  of  the  air  which  enables  them  to  rise  or 
Hivance  forwards. 

if  we  throw  a  ball  against  a  wall,  it  rebounds  j  Uu« 
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return  of  the  ball  is  owing  to  the  reaction  of  'he 
wail  against  wliich  it  strucli,  and  is  called  rrjlecied 
motion. 

Compound  viotion  is  that'  produced  by  tlie  action  or' 
two  forces.  If  a  body  be  struck  by  two  equal  (bicop, 
in  opposite  directions,  it  will  not  move.  But  if  tiid 
f()rces,  instead  of  acting  on  the  body  in  of j'jsi'.io.i. 
strike  it  in  two  directions  inclined  to  each  otiier,  ar  an 
angle  of  90  degrees,  it  will  movie  in  the  d'<igon&,l  of 
a  square;  thus  [Fig.  1,]  if  tlie  ball  a  be  siruck  by 
equal  forces  at  x  and  at  y,  the  force  x  would  send  it 
towards  b,  and  the  force  y 

y   towards  c  ;    and  since   _     _^  Fig  1. 

these  forces  are  equal, 
the  body  cannot  obey 
one  impulse  rather  than 
the  other,  yet  as  they  are 
not  in  direct  opposition, 
they  cannot  entirely  de- 
stroy the  ertect  of  each 
other ;  the  body  will  there- 
fore move,  but,  following 
the  direction  of  neither, 
it  will  move  in  a  line 
between  them,  and  reach  d  in  the  same  space  of 
time  that  the  force  x  would  have  sent  it  to  b,  and  the 
force  y  would  have  sent  it  to  c.  Now,  if  two  lines 
be  drawn  from  u  to  join  b  and  c,  a  square  will  be 
produced,  and  the  oblique  line  e,  which  the  body 
describes,  is  the  diagonal  of  a  square.  Supposing  the 
two  forces  to  be  unequal 
[P'ig.  2 J  that  X,  for  in- 
stance, is  twice  as  great 
as  y  ;  then  x  will  drive 
the  ball  twice  as  far  as  y, 
consequently  the  line  a 
B  will  be  twice  as  long 
as  the  line  A  c  ;  the  body 
will  in  ill  is  case  move  to      "  C 

d;  and  if  the  lines  be  drawn  from  that  point  to  B  and 
c,  the   ball  will  move  in  tlia  diagonal  of  a  reetangl<> 


Fig.  2. 

A. 

'il)i 


L*"*!  US  now  suppose  the  two  forces!  to  be  unequal,  ano 
not  to  act  on  the  hall  in  the  direction  of  a  right  angle, 
but  in  thai  of  an   acute  ansrle.      The  ball   will  move 


Fig.  3. 


[Fig.  3]  from 
A  to  D  in  the 
diagonal  of  a 
parallelogram, 
A  B  D  c.  For- 
ces acting  in 
the  direction 
of  lines  form- 
ing an  obtuse 
angle  will  also 
produce  motion  in  the  diagonal  of  a  paralellogram.  For 
instance,  if  the  body  set  out  from  b  instead  of  a,  and  be 
impelled  by  the  forces  m  and  n,  it  will  move  in  the 
dotted  diagonal  b  c. 

Circular  motion  is  produced  by  the  action  of  two 
forces  on  a  body,  by  one  of  which  it  is  projeoted 
forward  in  a  right  line,  whilst  by  the  other  it  is  con- 
tinually directed  towards  a  fixed  point.  For  instance, 
if  1  whirl  a  ball  ftistened  to  my  hand  with  a  string,  it 
is  acted  on  by  two  forces,  and  has  a  circular  motion ; 
one  of  the  forces  is  that  which  I  give  it,  which  repre- 
sents the  force  of  projection,  the  other  force  is  the 
string  which  confines  it  to  my  hand.  If  during  its 
motion  the  string  were  suddenly  to  break,  the  ball 
would  fly  ofi'  in  a  straight  line,  and  this,  because  it  would 
then  be  acted  on  by  only  one  force  ;  for,  as  we  have 
said,  motion  [troduced  by  one  force  is  always  in  a  right 
line.  The  point  or  line,  to  which  the  motion  of  a  body 
IS  confined  is  called  the  centre  or  axis  of  motion.  This 
centre  oi  axis  remains  at  rest,  whilst  all  the  other 
parts  of  the  body  move  round  it :  when  a  top  is  spun, 
the  axis  is  stationary,  whilst  every  other  part  is  in 
motion  round  it.  There  is  one  circumstance  in 
circular  motion,  which  must  be  carefully  attended  to; 
wliicli  is,  that  the  further  any  part  of  a  body  is  from 
die  axis  of  motion,  the  greater  is  the  velocity.  The 
force,  which  confines  a  body  to  a  centre,  round  which 
ct  moves,  is  called  the  centripetal  force ;  and  the  Ibrcc, 
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(\lur.h  impr-ls  a  borly  to  fly  from  the  centre,  is  called 
tile  rentrifiigal  force.  In  circular  motion  these  two 
Ibroos  balance  eacli  other. 

If  a  l)all  be  thrown  in  a  horizontal  direction,  it  is 
acleJ  upon  by  three  forces,  viz.  the  force  of  projection  ; 
the  resistance  of  the  air  through  which  it  passes  ; 
and  the  force  of  gravity  wiiich  finally  brings  it  to 
the  ground.  Bodies  thus  proji^cted  describe  a  curve 
line  in  their  descept.  If  the  forces  of  projection  and 
of  gravity  both  r»r  iduced  uniform  motion,  the  ball 
Would  nio^e  in  the  diagonal  of  a  parallelogram:  but 
ihff  motion  p  ojnued  by  the  force  of  proj'^ction  alone 
is  uniform.  I'.at  produced  by  gravity  is  accelerated  ; 
niid  it  is  this  acceleration  which  makes  it  full  in  a 
s  curve  ihstead  of  a  straight  line.  The  curve  line 
£  vvliich  ft  t>all  describes,  if  the  resistance  of  the  air 
be  not  i.aKen  into  consideration,  is  called  in  geometry 
a  para'tola. 

Tlie  middle  point  of  a  body  is  called  its  centre  of 
nagni.ude,  that  is,  the  centre  of  its  mass  or  bulk. 

'1  ne  centre  of  gravity  is   the  point  about  which  all 
the   paits  of   a   body    exactly    balance    each   other,  in 
every   position  of  the  body  ;   if  therefore  this  point  is 
supported,  the   body  will   not  fall.     When  a  boat  is  in 
ilangor  of  being  upset,  it  is  dangerons  for  the  passen- 
gers to  rise  suddenly  ;  this  is  owing  to  their  raising  the 
jentre  of  gravity.      When   a    man  stands  upright,  the 
.-entre  of  gravity  of  his    body  is  supported   by  the  feet. 
If  he  lean  to  one  side  he  will  no  longer  stand   firm.      A 
L     ropo-dancer  performs  all  his  feats  of  agility,  by  dexter- 
•|{i    I  usly  supporting   his  centre   of  gravity;    whenever  hs 
8i'   finds   himself  in  dangf-r  of  losing  his  balance,   he  shifts 
f"   the  heavy  pole  which  he  holds  in   his  hands,  in  order  to 
throw  the    weight    towards  the  side    that    is  deficient  ; 
and  thus   bv  chan<rin<f  the   situation   of  the   centre  of 
gravity,  restores   his  ecpiilibrium.      A  person  carries  a 
single  pail  of  water  with  great  difficulty,  owing  to  the 
lentre  of  gravity    bpiiux  thrown  on   one  side  :   but  two 
pails,  one  nati<ring  on  eacii  arm,  are  carried  with  much 
greater  facility,  bcuuuiie  they  buloiice  each  otntif. 


1^4 

Oit-.l'J,    ri*;,UJ:'',-'    ai^:     :.i:.i-.'     iii    <■■    \:^^!.    .u, /':    '  .-^Tf^Pt^^'- 
WheTl  two  DooieB  are  fastened  together,  tiiey  a'e.  to 

be  considered  as  forming  but  one  body.     If  the   two 

bodies    be  of  equal    weight, 

the  centre  of  gravity  will  be 

in    the    middle   of   the    line 

which  unites  them ;  but   if 

one    be    heavier    than    ln«s 

other,  the  centre  of  gravit>» 

will  be  propoitionaWy  neare* 

the  heavy  body  thau  ika  ligir' 

one. 


ON  THE  MECHANICAL  POWERS. 

There  are  six  meciianical  powers,  viz.  the  leve\%  t^«' 
pulley,  the  wheel  and  axle,  tlie  inclined  plane,  the  wedgt 
and  the  screw.  One  or  more  of  these  enters  into  th* 
composition  of  every  machine. 

In  order  to  understand  the  power  of  a  machine,  ther« 
are  four  things  to  be  considered.  Firstly,  the  powe« 
that  acts  ;  this  consists  in  the  effort  of  men  or  horses 
of  weights,  springs,  steam,  d:c.  Secondly,  the  resist 
ance  which  is  to  be  overcome  by  the  power.  Tht 
effect  of  the  power  must  always  be  superior  to  tht 
resistance,  otherv.'ise  the  .machine  could  not  be  put  in 
motion.  For  instance,  v/ere  the  resistance  of  a  car- 
riage  equal  to  the  strength  of  the  horsrs  employed  to 
draw  it,  they  would  not  be  able  to  draw  it.  Thirdly, 
we  are  to  consider  the  centre  of  motion,  or,  as  i^  is 
termed  in  mechanics,  the  fulcntm,  which  means  a  proo. 
And  lastly,  the  respective  velocities  of  the  power,  and 
of  the  resistance. 


THE  LEVER. 


The  liver  is  an  infle.xiWe  rod  or  beam,  that  is  to  saV 


instance,  the  steel  rod,  to  which  a  pair  of  scales  is  sus. 
pendetl,  is  a  lever,  and  the  point  by  which  it  is  sus- 
pciidfd,  callerl  the  prop  or  fulcrum,  is  also,  the  centre 
of  motion.  Tlie  two  parts  of  a  lever,  divided  by  th? 
fulcrum,  are  called  its  arms.  Now,  both  scales  being 
empty,  they  are  of  the 
same  weiglit,  and  con- 
sequently balance  each 
other.  We  have  stated 
that  if  two  bodies  of 
equal  weight  are  fastened 
together,  the  centre  of 
gravity  will  be  in  the 
middle  of  the  line  that 
connects  them  ;  the  centre 

of  gravity  of  the  scales  must,  therefore,  be  in  the  middle 
between  them,  as  the  fulcrum  is,  and,  this  being  sup 
ported,  the  scales  balance  each  other. 

You  recollect,  that  if  a  body  be  suspended  by  thai 
point  in  which  the  centre  of  gravity  is  situated,  it  will 
remain  at  rest  in  any  position  inditferently  ;  which  is 
not  the  case  with  this  pair  of  scales,  for  when  we  hold 
them  inclined,  they  instantly  regain  their  equilibrium. 
Tiie  reason  of  this  is,  that  the  centre  of  suspension, 
instead  of  exactly  coinciding  with  that  of  gravity,  is  a 
little  above  it.  W,  therefore,  the  equilibrium  of  th? 
scales  be  disturbed,  the  centre  of  gravity  moves  in  a 
small  circle  round  the  point  of  suspension,  and  is  there, 
fore  forced  to  rise  ;  and  the  instant  it  is  restored  to 
liberty,  it  descends  and  resumes  its  situation  im- 
mediately below  the  point  of  suspension,  when  the 
equilibrium  is  restored.  It  is  this  property  which 
renders  the  balance  so  accurate  an  instrument  for 
weighing  goods.  If  the  scales  contain  different 
weights,  the  centre  of  gravity  will  be  removed  towards 
the  scale  which  is  heavier,  and  being  no  longer  sup- 
ported, the  heaviest  scale  will  descend.  If  the  lever 
be  taken  off  the  prop,  and  fastened  on  in  another  point, 
that  other  point  then  bccomc-s  the  fulcrum.  In 
this   case    the    equilibrium    is   destroyed ;     the   longei 
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arm  of  the  leva  in 
^x^avif-.st,  and  flrsct-nfl" 
Tiie  centre  of  gravity  is 
mt  supported,  because  it 
is  no  longer  inuuediately 
bp|o\v  the  point  of  sus- 
pension. But  if  we  can 
bring  the  centre  of  gra- 
vity innnediaiely  below 
that  point,  as  it  is  now 
situated,  the  scales  will 
rtgain  iialance  eacii  other. 
'I'Jius  if  a  heavy  w(  ight 
be  placed  in  the  scale  suspended  to  the  shorter  arm 
of  ilie  lever,  and  a  lighter  one   into  that,  suspended  to 

ihe     longer      arm,      the 
I  equilibrium    will    be    re- 

stored.    It  is   not,  there, 
fore,     impracticable      to 
make   a   heavy  body  ba- 
lance  a  light  one  ;     and 
hy    this    means    an    im- 
position in  the  weight  of 
goods    is    sometimes    ef- 
fected.      An     ingenious 
balance,    called    a   steel- 
vard,  has  been  invented,  on  the  principle  that  a  weight 
increases  m  eifect  in  proportion  to  its  distance  from  the 
Tulcrum. 

When  a  lever  is  put  in  motion,  the  longer  arm,  or 
icting  part  of  the  lever,  must  move  with  greater 
velocity  than  the  shorter  arm,  or  resisting  part  of  the 
lever,  because  it  i?  further  from  the  centre  of  motion. 
When  two  boys  ride  on  a  plank  drawn  over  a  log  of 
ivood,  the  plank  becomes  a  lever,  the  log  which  sup- 
■lorts  it  the  fulcrum,  and  the  two  boys,  the  power  and 
he  resistance  at  each  end  of  the  lever.  When  the 
''oys  are  of  eo,ur!l  weight,  the  plank  must  be  supported 
"n  the  mi'Mlr  tn  mike  the  t\\'o  arms  rcpial  ;  if  they 
M;t'  r  in  \M  ighi,  tho  pl;uik  niusl  l)p  di-awu  over  ihe 
ofop,  sii  as  to  make  the  arnw  unequal,  and  the  lighief 


an? 


hoy  must  be  pbced  nt  the  oxtrpmiiy  of  the  longi^r  arnn, 
in  f>rdt'r  that  thi'  greater  vtlouity  of"  his  in.lioii  niiiy 
cniiipeiisut'.'  for  ihi'  sup,  rior  ffravity  of  his  camp  .iii  )i), 
so  as  to  reiid'.-r  their  innuiHntuins  equ;il.  Bui  wo  know, 
that  the  action  of  the  power  must  be  greater  than  the 
resislancff  in  order  to  put  a  machine  in  motion.  For 
this  purpose  each  boy  at  his  descent  touclies  the 
ground  with  his  feet  ;  and  the  support  he  rec;  ives  from 
it  diminishes  his  weight,  and  enai)les  his  comp;mion 
to  raise  him;  thus  each  boy  alternately  represents  the 
power  and  the  weight,  and  the  two  arms  altornatfly 
perform  the  function  of  the  acting  and  the  resisting  part 
of  the  lever. 

A  lever  in  moving,  describes  the   arc  of  a  circH,  for 
it  can  move  only  around  tlie  fulcrum  or  ceiitre  of  mo- 


tion. It  would  be  impossible  for  one  cbiM  to  rise  por- 
pendicubtfly  to  the  point  a,  or  f<>r  the  of  her  to  d.-socnd 
in  a  ,sti-:ii;iht  linr-  to  b  ;  tht-y  caoli  d.'Scriht^  nrc,?  nf  their 
ri'spc-ctivi;  circles:  and  it  may  be  judg«  d  tVniu  tli.;  dif- 
fertiut  (luuciuiuus  of  the  circle  how  luuch  greater  the 
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Vf^lnoiiyof  the  little  cliild  must  he  than  that  of  ihn  bigger 
one  Riiormous  weights  may  hf  raised  by  ieversof 
Mns  descri|iL.oi),  for  the  longf  r  the  acting  part  of  the 
levf  is  in  comparison  to  the  resisting  part,  tlie  greater 
is  ihi'  eftcct  produci  d  by  it ;  because  the  greater  is  the 
ve.ojty  of  the  power  compared  to  tiiat  of  the  weights. 
W 3  have  all  seen  a  heavy  barrel  or  tun  rolled  over 
by  thrusting  the  end  of  a 
strong  stick  beneath  it  and 
resting  it  against  a  log  of 
wood,  or  any  other  object 
which  can  give  it  support, 
near  the  end  in  contact 
witli  Uie  barrel.  The  stick,  in  this  case,  is  a  lever,  the 
support,  the  prop  or  fulcrum  ;  and  the  nearer  the  lattei 
IS  t(»  the  resistance,  the  more  easily  will  the  power  be 
abl(>  to  move  it. 

1  hore  are  three  diflerent  kinds  of  levers;  in  the 
6rst,  which  comprehends  the  several  levers  we  have  de- 
stM'i'rel,  tiie  fulcrum  is  between  the  power  and  the 
Mei<.h'.  When  the  fulcrum  is  situated  equally  be- 
I  ween  I  he  power  and  the  weight,  as  in  the  balance,  the 
power  must  be  so)iiething  greater  than  the  weight,  in  ordei 
to  muve  it ;  for  nothing  can  in  this  case  be  gained  bj 
\elofily.  The  two  arms  of  the  lever  being  equal,  the 
\rlocity  of  tiieir  extremities  must  be  so  likewise.  Tht 
1  .'^lai  Or  is  therefire  of  no  assistance  as  a  nirchanica' 
p  wef,  but  it  is  extremely  useful  to  estimate  the  res 
p'Ctive  weiglits  of  bodies.  Fiut  when  the  fulcrum,  p 
■9.   a  !ei  rr  is  not  eijitally  distant  from  the  power  and  tlu 

weigiit,  and  that  the  power 


4 -X-  p,  acts  at  the  extremity  of 

¥  3m   the  longer  arm,  the  power 

^^   may  then  be  less  than  the 

^     weight,    w,    its    deficiency 

being   compensated    by    its 

greater  velocity  ;   as  we  ob- 

^ife^fved  IP  describing   the   see-saw.     Tlun  fore,  when  a, 

gti'at    w<'nr|ii   is  to    be   raised,    it    nuisl    be    fastened    to 

lli««  fchorier  arm  of  a  lever,  and  the  power  applied    to 
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the  longer  arm.  But,  if  tho  case  will  admit  of  putting 
the  end  of  the  IcvtT  under  the  weiglu,  no  fastening  will 
be  required,  as  you  inay  perc'ive  by  stirring  the  fire. 
The  poker  is  a  lever  of  tlie  first  kind  :  the  point,  where 
it  rests  against  tlie  bars  of  the  urate,  whilst  stirring'  the 
fire,  is  the  fulcrum  ;  the  short  arm,  or  resisting  pirt  of 
the  lever,  is  employed  in  lifting  the  weight,  which  is 
the  coals  ;  and  the  hand  is  the  power,  a])plied  to  the 
longer  arm,  or  acting  part  of  thr'  lever.  A  pair  of  scis- 
sors is  an  insirumeni  composed  of  two  l^vor.s,  united  in 
one  common  fulcrum  ;  th:'  point  at  which  the  two  levers 
are  sere  w(.;d  together,  is  the  fulcrum;  the  handles  to 
ivhich  the  power  of  the  fingers  is  applied,  are  the  ex-' 
.remiiies  of  the  acting  part  of  the  levers;  and  the 
cutting  part  of  tiie  scissors  are  the  resisting  parts  uf 
the  levers:  tiierefore,  the  longer  the  handles,  and  the 
shorter  the  points  of  the  scissors,  the  more  easily  will 
tliey  cut.  Thus,  when  pasteboard,  or  any  hard  sub- 
stance  is  to  be  cut,  that  part  of  the  scissors  neare.st  the 
screw  or  rivet  is  useil.  Snulf  rs,  and  most  kinds  of 
pincers,  are  levers  of  a  similar  description,  the  great 
tbrce  of  whicli  consists  in  the  resisting  part  of  the  lever 
being  vpry  short  in  comparison  of  the  acting  part. 

In  levers  of  the  second  kind,  the  weight,  instead  of 
being  at  one  end,  is  situated  between  the  power  and 
the  fulcrum.  In  moving  it, 
tiie  velocity  of  the  pow^r 
»nust  necessarily  be  greater 
than  that  of  llie  weight,  as 
it  is  more  distant  from  the 
centre  of  motion.     We   may  iS 

sonulimes  see  a  barrel  moved  ^*' 

by  means  of  a  lever  of  the  second  kind,  as  well  as  by 
one  of  tiie  first.  The  end  of  the  stick  that  is  thrust 
under  the  barrel  rests  on 
the  ground,  which  be- 
comes the  fulcrum  ;  the 
barrel  is  the  weight  to  be 
raoved,  and  the  \)n*.ver  the  ^ 
hands  applied  to  the  other 
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tjifl  of  the  levor.  In  this  instance  there  is  an  Immense 
diliprenco  in  tiie  length  of  the  arms  of  the  lever,  the 
weight  being  almost  close  to  tiie  fulcrum,  and  the  advan. 
tage  gained  is  proportional.  The  most  common  example 
that  we  have  of  levers  of  the  second  kind  is  in  the  doors 
of  our  ai)artinents  ;  in  these  the  hinges  represent  the  ful- 
crum ;  the  hand,  the  power  applied  to  the  other  end  of 
the  lever  ;  and  the  door,  or  rather  its  inertia,  is  the  weight 
which  occupies  the  whole  of  the  space  between  the 
power  and  the  fulcrum.  Another  very  conniion  in- 
stance  is  found  in  an  oar;  the  blade  is  kr-pt  in  the  .same 
place  by  the  resistance  of  the  water,  and  becomes  the 
fulcnnn,  the  resistance  is  applied  where  the  oar  passes 
over  the  side  of  the  boat:  and  the  hands  at  the  handle 
are  the  jjovver.  Nut-crackers  are  double  levers  of  this 
kind  :  the  hinge  is  the  fulcrum  ;  the  nut-crackers  the 
resistance,  and  the  hands  the  power. 

In  levers  of  the  ih/rd  kind,  the  fulcrum  is  also  at 
one  of  the  extremities,  the  weight  or  resistance  at  the 
other,  and   the  power   is   applie*!   between  the    fuicrnm 

and  the  resistance,     'i'hus 

the    fulcrum,    the    weight, 

and  the  power,  each   in  its 

turn,  occnpies    some    pan 

of  the    lever    between    its 

I      extremities.       Hut    in    this 

^L    th'rd     kind    of   lever,    the 

^pi   wc.ght  being  further  from 

\v     tfi"  centre  of  motion   than 

thft  power,  the  difTici^Mv  cf  raising  it,  instead  of  being 

ditninished  is  increa<t  d.      Levers  of  this  description  are 

used  when  the  object  is  to  produce  great  velocity.      'J'he 

aim  of  meclianics,  in  general,  is  to  gain  force  by  ex- 

changing  it  for  time  ;   but  it   is  sometimes  desirable  to 

produce  great  velocity  by  an  expenditure  of  force.     The 

treddle  of  the  common  turning  lathe  afibrds  an  example 

ol  a  lever  of  the  third  kind  employed  in  gaining  time,  or 

velocity,  at  the  expense  of  force.     A  man,  in  raising  a 

long  ladder  perpendicularly  against  a  wall,  cannot  plooe 

his  liands  on  the  upper  part  of  the  ladder  j  th«  pow^r 
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I  eren">re,  is  necpssarily  placed  nearrr  the  fulcrum  than 
the  wcijrlu,  for  ilie  Iimii-Is  avc  tlio  power,  the  trround, 
the  fulcrum,  ami  the  ladder,  the  weight,  whicn.  in  this, 
as  well  as  in  tlie  door,  may  be  considered  as  collected 
in  the  centre  of  gravity  of  the  ladder,  about  half 
way  up  it,  and  coiisrquc'ntly  beyond  the  point  where 
the  hands  are  applied.  Tliis  kind  of  lever  is  em- 
ployed in  the  structure  of  the  human  frame.  In 
lifting  a  v/eight  with  the  hand,  the  lower  part  of  the 
arm  becomes  a  lever  of  the  third  kind  ;  the  elbow  is 
the  fulcrum;  the  muso'es  which  move  the  arm,  the 
power;  and  as  these  are  nearer  to  the  elbow,  than  the 
hand  is,  it  is  necessary  that  their  power  should  exceed 
the  weight  to  be  raised.  It  is  of  more  consequence 
that  we  should  be  able  to  move  our  lim!)s  nimtilv.  than 
that  we  should  be  able  to  overcoine  great  resistance  ; 
for  it  is  comparatively  scidom  that  we  meet  with  great 
obstacles,  and  when  we  do,  they  can  be  overcome  by 
an. 


THE  PULLEY. 

The  puUey,  which  is  the  second  mechanical  power  we 
are  to  examine,  is  a  circular  flat   piece 


"prxr '    of  wood  or  metal,  with  a  string  running 

f     B   ^„      i"  f*  groove  round  it,  by  means  of  which 


'\~^   J         a  weight   may  be  pulled  up.     Thus  pul- 

^ — ^         leys  are  used   for  drawing  up  curtains, 

■^Q  ©w    the  sails  '-f  a  ship,  Aic.     When  the  pul- 

ley    is    fi.ved,    it    gives    no     mechanical 

advantage.     If   p    represent    the    power   to    rai.se    the 

weight    w,    it    is    evident    that    the     power    must    be 

something   greater  than   the   weight  in   order   to   move 

it.     A  fi.xed  pulley  is  useful,  therefore,  only  in  alter- 

ing  the  direction  of  tlic   power  and   its  mo.st   frtquent 

practical  application  is  to  enable  us  to  draw  up  a  weight 

by  drawing  down  the  string,  connected  with  the  pulUy. 

Rut   a   moveable  puUev  aflords  mechamcal   assistance 

The  hand   wliiuh  sustains  the  cask  by   meaJis  of  th* 
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cord  D  E,  passinn;  round  the  moveable  pulley  A  c, 
does  it  more  easily  than  if  it  held  the  cask  suspended 
to  a  cord  without  a  pulley  ;  for  the  fixed  hook  h,  to 
which  one  end  of  the  cord  is  fastened,  bearing  one  half 
of  the  weight  of  the  cask,  the  hand  has  only  the  other 
half  to  sustain. 

Now,  it  is  evident,  that  the  hook  affords  the  same 
assistance  in  raising,  as  in  sustaining  the  cask,  so  that 
the  hand  will  have  only  one-half  of  the  weight  to  raise. 
But  observe,  that  the  velocity  of  the  hand  must  be 
double  that  of  the  cask  ;  for  in  order 
to  raise  the  latter  one  inch,  the  hand 
must  draw  the  two  strings  (or  rather 
the  two  parts,  d  and  e,  into  which  the 
string  is  divided  by  the  pulley,)  one 
inch  each ;  the  whole  string  being 
shortened  two  inches,  while  the  cask 
is  raised  oidy  one.  Thus  the  advan- 
tage  of  a  moveable  pulley  consists  in 
dividing  the  ditHculty.  Twice  the 
length  of  string,  it  is  true,  must  be 
drawn,  but  one-half  the  strength  is 
required  which  would  be  necessary  to 
raise  the  weight  without  such  assist- 
ance;  so  that  the  difficulty  is  over- 
come in  the  same  manner  as  it  wouid 
oe  by  dividing  the  weight  into  two  equal  parts,  and 
raising  them  successively.  The  pulley,  therefore,  acts 
on  the  same  principle  as  the  lever,  the  deficiency  of 
strength  of  the  power  being  compensated  by  superior 
velocity  ;  and  it  is  on  this  principle  that  all  mechanical 
powei  is  founded.  In  the  fixed  pulley,  [p.  281.]  the 
line  A  c  may  be  considered  as  a  lever,  and  b  the  ful- 
crum :  then  the  two  arms  a  b  and  b  c  being  equal,  the 
lever  will  afford  no  aid  as  a  mechanical  power  ;  since  the 
power  must  be  equal  to  the  weight  in  order  to  balance 
It,  and  superior  to  the  weight  in  order  to  raise  it.  In 
.he  moveable  pulley  you  musi  consider  the  point  a  as 
■Jie  fulcrum  ;  a  b,  or  half  the  diameter  of  the  pulley,  tx» 
i^Q  sliorler  arm  ;  and  a  c,  or  the  whole  diameter,  as  th# 
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longer  arm.     It  may,  perhaps,  be  objected  to  pulleya. 
tli;it   a  longor  time  is  required  to  raise  a   weigiit  wicr 
t.heir  aid  than  witiiout  it.     That  is  true,  for  it  is  a  fun 
damoiital   law   in   mechanics,   that   what    is   gained  ia 
power  is  lost  in  time  ;  tiiis  applies  not  only  to  the  pulley 
but  to  tiie  lever  and  all  the  other  mechanical  powe'-'* 
It  would   be  wrong,  however,  to  suppose   that  the   lo»*» 
was  equivalent  to  the  gain,  and  that  we  derived   no   B.^ 
vantage  from  the  mechanical  pov/ers ;   lor  since  we  are 
incapable  of  augmenting  our  strength,  tiiat  science  is 
of  wonderful  utility  which  enables  us  to  reduce  the  rt 
sistance  or  weight  of  any   body   to  the   level    of  oui 
strength.     This  we  accomplish,  by  dividing  the  resis 
tance  of  a  body  into  parts,  wliich  we  can  successively 
overcome ;    and    if  it   require    a   sacrifice    of  time   to 
attain   tliis  end,  you  must  be  sensible    how  very   ad- 
vantageously  it  is  exchanged    for   power. 
Tiie  greater  the   number  of  pulleys  con- 
nected  by    a    string,   the   more   easily  the 
weigiit  is  raised  ;   as  the  difficulty  is  divided 
amongst  the  number  of  strings,  or  rather 
Df  parts,  into   which  the  string  is  divided 
by  the  pulleys.     Several  pulleys  thus  con- 
nected, form  what  is  called   a  system,  or 
tackle   of  pulleys.     You    may    have    seen 
them  suspended  from  cranes  to  raise  goods 
into  warehou.ses,  and  in  ships  to  draw  up 
sails.     Here  both  the  advantages  of  an  in- 
urea.se  of   power  and  change  uf   diiection 
are  united  ;   i'ov  the  sails  are  raised  up  the 
nia.sts    by   the    sailors   on    deck,    from   the 
ciiange  of  flirection  which  the  pulleys  ef- 
fi-ct  ;   and   the   labour  is   facilitated  by  the   P  ?    v; 
m'ciianical  power  of  a  combination  of  pul-    J;        \ 
I'-ys.     Pulleys  are  fn-quently  connected,  as       "" 
described,   l>cth    for   nautical    and    a    variety  of  othei 
|)urpo.sps;   but,   in   whatever    manner  pulleys  are  cod. 
iifcted    by  a  single  string,  the  mechanical  power  is  th« 
same  in  its  principle.      V^hen  there  are  two,  three,  &c., 
strings  the  efl'-ct  is  greater;   but  the  apparatus  is  nwre 
oomplicated,  and  its  applicability  is  more  limited. 
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THE  WHEEL  AND  AXLE. 


TliP  tliird  mechanical  poxror  is  the  loheel  awl  axle 
Let  us  suppose  the  weight  w  to  be  a  bucket  of  watei 
in  a  well,  which  is  to  be  raised  by  winding  the  rope,  to 
which  it  is  attached,  round 
the  axle;  if  this  be  done 
without  a  wheel  to  turn  the 
axle,  no  mechanical  assist- 
ance is  received.  Tlie  axle 
without  a  wheel  is  as  im- 
potent  as  a  sinj^le  fixed  pul- 
ley,  or  lever,  whose  fulcrum 
is  in  the  centre ;  but  add 
the  wheel  to  the  axle,  and 
you  will  immediately  find  the 
bucket  is  raised  with  much 
less  difficulty.     The  axle  acts 

the  part  of  the  shorter  arm  of  the  lever,  the  wheel  th»i 
of  the  longer  arm.  The  velocity  of  the  circumference 
of  the  wheel  is  as  much  greater  than  that  of  the  axle 
as  it  is  further  from  the  centre  of  motion  ;  for  th* 
wheel  describes  a  large  circle  in  the  same  space  of  linie 
that  the  axle  describes  a  small  one,  rheretbre  the  powei 
is  increased  in  the  same  prnportion  as  the  circumference 
of  the  wheel  is  greater  tlian  that  of  the  axle.  If  the 
velocity  of  the  wheel  were  twelve  times  greater  than 
that  oi'  the  axle,  a  power  nearly  twelve  time  less  than 
the  weight  of  the  bucket  would  be  able  to  raise  it. 


THE   INCLINED    PLANE. 


The  fourth  mechanical  pv^ver  is  tlie  ivrlhieil  p'ane. 
lids  is  nothing  more  than  a  sl'>pc,  or  d  ilivjty,  in'- 
quentiv  used  to  f.iciiitale  th.  drawing  n[>  of  wiights. 
it  i^  noi  diiViciilt  to  mid;  r^tiitid.  that  a  wei^lit  may  wit!- 
nmuh  greater  easse  be  drawn  up  a  slope  llmu  il  ctiJi  be 
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raised  thft  sanip  hpirilit  pRrpendicularly.     But  in  this,  as 

well  as  llif*  oilier  iiii  ciiiiiiical  powers,  llie  f.itiility  is  pur- 
cliasod  hv  a  loss  oC  linio  ;  for  tlie  weight,  instead  of 
moving'  (iiriellv  from  a  to  c,  must  move  from  g  to  c 
and  as  the  Jieigiilof  tlie  plane  is  to  its  length,  so  is  the 


power  to  the  weight  which  it  is  intended  to  raise.  Thus, 
if  a  pully  he  fixed  at  f,  so  that  the  string  from  f  to  w  may 
be  parallel  to  b  c,  and  a  string  fixed  to  the  weight  w 
were  connected  with  another  weight  p:  then  if  p  bear 
the  same  proportion  to  w  that  the  line  a  c  does  to  the 
line  B  0,  the  two  weights  will  balance  each  other,  a 
considerable  portion  of  the  weight  \v  being  supported 
bv  the  plane  b  c,  and  only  the  residue  by  the  power  v. 


THE  WEDGE. 

The  irpflge,  which   is  the  next    mechanical  power,  is 
composed  of  two  inclined  planes.      \Vood<;ultei-s  some- 


tiiii'-s  use  it  to  cloave  wofid.  Thr^  n-sist'  ncp  consists  in 
the  i'ohfsi\p  atiraction  of  ihf  wood,  or  ativ  oth»r  ImHv 
winch    the    wtdge    is  employed   lo  s^Lparute;    and    iht;; 


2.S« 


advantagp  sained  by  this  powor  is  in  the  propoirtion  of 
half  its  u  iriili  in  its  UMijirth.  The  wedge,  however,  acts 
priiieip;llv  hy  heintf  struck,  and  not  by  mere  pressure; 
\he  proportion  stated,  is  that  which  expresses  its  power 
when  acting  by  pressure  only. 

All  cutting  instruments  are  constructed  upon  the 
principle  of  the  inclined  plane,  or  the  wedge.  Those 
that  have  one  edge  sloped,  like  the  chisel,  may  be 
referred  to  the  inclined  plane;  whilst  the  axe,  the 
hatchet,  and  the  knife,  (when  used  to  chop  or  split 
asunder,)  act  on  the  principle  of  the  ■wedge.  But  a 
knife  cuts  hr^st  when  drawn  across  the  substance  it  is  to 
divide,  Jis  it  is  used  in  cutting  meat  ;  for  the  edge  of  a 
knife  is  really  a  very  line  saw,  and  therefore  acts  best 
wiien  used  like  that  instrument. 


THE   SCREW. 


The  screw,  which  is  the  last  mechanical  power,  is 
nore  complicated  than  the  others.  It  is  composed  of 
|wo  parts,  the  screw  and  the  nut.  The  screw  s  is  a 
cylinder,  with  a  spiral  protuberance  coiled  round  it, 
called  the  thread  ;  the  nut  N  is 
perforated  to  contain  the  scr>.w; 
and  the  inside  of  the  nut  has  a 
spiral  groove,  made  to  fit  the 
spirjil  thread  of  the  screw  ;  just 
like  the  lid  of  a  box  which  screws 
on.  The  handle  whidi  proj'  cts 
from  the  nut  is  a  lever,  without 
which,  or  something  equivalent, 
the  screw  is  never  usi  d  as  a 
nvciianical  power.  The  nut, 
with  a  lever  l  attached  to  it,  is 
commnnlv  calle<l  a  winch.  Tli'^  p')W''r  of  the  sen  w, 
coniplicat' d  as  it  appears,  is  n^ferable  to  one  of  the 
rn'>st  simple  of  the  m  chanical  powers,  the  inclined 
plane.     If  a    slip  of  paper  be  cut   in   the   form  of  a» 
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Inclinpd  plane,  and  wound  round  a 
ppocii,  which  will  repiv-sent  the  cylin- 
der, it  will  describe  a  spiral  line  corres- 
ponding to  the  spiral  protuberance  of 
the  screw.  The  nut  tlien  ascends  an 
inclined  plane,  but  ascends  it  in  a  spiral 
instead  of  a  straiglit  line.  The  closer 
the  thread  of  the  screw,  the  more  easy 
is  the  ascent ;  but  the  greater  are  the  number  of  revo 
lutions  the  winch  must  make  ;  so  that  we  return  to  th«» 
old  principle,  what  is  saved  in  power  is  lost  in  time 
The  power  of  the  screw  may  be  increas'^d,  also,  by 
lengthening  the  lever  attached  to  the  nut  ;  it  is  employed 
either  for  compression  or  to  raise  heavy  wpigiits.  It  is 
used  in  cider  and  wine  presses,  in  coining,  in  book- 
binding, and  for  a  variety  of  other  purposes. 

All  machines  are  composed  of  one  or  more  of  the 
six  mechanical  powers  we  have  examined.  One  more 
remark  nmst  be  made  relative  to  them,  which  is,  that 
friction  in  a  consideral)le  degree  diminishes  their  efp'ct. 
Friction  is  the  resistance  wiiich  bodies  m'^'ct  with  in 
rubbing  against  each  other.  There  is  no  such  thing  as 
perfect  smoothness  or  evenness  in  nature.  Polished 
metals,  though  they  wear  that  appearance,  more  thar. 
any  other  bodies,  are  far  from  really  possessing  it  ;  and 
their  inequalities  may  frequently  be  perceived  through 
a  good  magnifying  glass.  When,  therefore,  the  sur- 
faces of  tv/o  bodies  come  in  contact,  the  prominent 
parts  of  the  one  will  often  fall  into  the  hollow  parts  of 
the  other,  and  occasion  more  or  less  resistance  to 
motion.  In  proportion  as  the  surfaces  of  bodies  are 
well  polished,  the  friction  is  diminished  ;  but  it  is 
always  considerable,  and  it  is  usually  computed  to  de- 
stroy one-third  of  the  power  of  a  machine.  Oil  or 
grease  is  used  to  lessen  friction  ;  it  acts  as  a  polish  by 
filling  up  the  cavities  of  the  rubbing  slirfaces,  and  also 
prevents  them  from  being  so  immediately  in  contact, 
which  makes  them  slide  more  easily  over  each  other. 
It  is  for  this  reason  that  wheels  are  greased,  and  the 
locks  and  hinges  of  doors  oiled.  In  these  instances,  the 
coniact  of  th«  rubbing  surfaces  is  so  ol'>se,  and  the  rub* 


\Ang  so  continual,  that,  notwifhstandlng  tlioir  brmw 
polishfd  and  oiled,  a  eonsidcraljle  dv^<?ree  of  friction  is 
produced.  It  is  a  reraarkable  circumstance,  t!i:U.  tlievt! 
is  generally  less  friction  between  two  bodies  of  differ  -nt 
substances  than  of  the  same.  It  is  on  this  account  that 
the  holes  in  which  tiie  spindles  of  watcll^s  woi-k,  are 
f)-^qu(-ntly  made  of  jewels ;  and  that  wlieu  two  our. 
w  leels  work  in  sne  another,  I  he  cogs  of  tiie  one  are  ol'lon 
m  tde  of  wood,  and  the  otiier  of  metal. 

Hiere  are  two  modes  of  friction  ;  tlie  one  occasioned 
D)  the  sliding  of  the  flat  surfixce  of  a  body,  the  oth<^r 
Dy  the  rolling  of  a  circular  body.  The  friction  resulting 
fi'f»m  tde  tirst  is  much  the  more  considerable  ;  for  great 
force  is  required  to  enable  thf^  sliding  body  to  overcome 
the  resistance  which  the  asp-rities  of  tlie  surfaces  in 
contact  oj)|)ose  to  its  motion,  and  it  must  be  eitlier  lifti'd 
over,  or  break  throuijh  them  ;  wliilst,  in  the  other  kind, 
the  friction  is  traasferrr-d  to  a  smaller  surface,  and  tlie 
vou.<rh  parts  roll  over  eaclt  otiier  with  com|)arative 
facility.  H>-nce  it  is,  that  wheels  are  often  us  d  far  the 
vie  purpose  of  diminishing  th'>  resistance  of  friction. 
When,  in  de.scending  a  steep  hill  in  a  carriage,  we  f^st-n 
one  of  the  wheels,  we  decrease  the  velocity  of  the 
carriage,  by  increasing  the  friction,  that  is  to  say,  by 
converting  the  rolling  friction  of  one  of  the  wheels  inio 
the  dragging  fricM'on  ;  and  when  casters  are  put  to  the 
legs  of  a  table,  the  dragging  is  converted  into  the  rolling 
friction. 

A  fly-wheel,  wliich  is  a  large  heavy  wheel  attached  to 
the  axis  of  one  of  the  priticip  il  wheels  of  the  machinery 
m  steam-engines  and  other  large  machines,  acts  in  t!>e 
first  instance  as  a  heavy  weight  to  impede  their  fre.e 
and  uncontrolled  motion.  However  paradoxical  this 
flnxle  of  improving  machinery  may  appear,  it  is,  never- 
.heless,  of  great  advantage.  The  in.nion  of  a  machine 
c>  always  more  'or  less  variable.  Whether  the  power 
jonsists  in  wind,  water,  steam,  or  the  strength  of 
inimals,  it  catmot  l)e  made  to  act  with  perfect  regularity, 
lor  can  the  work  which  the  m;>cliine  lias  to  pei'lbrin  be 
*lways  uniform.  Yet  in  manufactures,  and  most  cases 
in  which  machinery  is  employed,  uniforniity  of  action  is 
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essentially  requisite,  both  in  order  to  prevent  Injury  to 

die  in  iuiiiiie  and  iiiipuribc  i'jii  in  the  work  inMibnncd. 
Tne  (iy-wheel  ans\\or.s  ihis  purpose,  by  rigiihitiug  the 
action  of  llie  machine:  by  ilis  inertia  it  diminishes  the 
ellt'ct  of  increased  action,  and  carries  on  tlie  macliine 
with  unifi>rm  velocity  wh^n  liie  povvor  transiently 
slackens  ;  thus,  by  oittier  checking  or  impelling  the  action 
of  the  machine,  it  regulates  its  moiion  so  as  to  rciiiier  it 
t(jlerably  uniform.  It  is  u)t  diuicult  to  understand  the 
manner  in  which  a  fly-wheel  acts. — The  vast  number 
of  particles  of  which  it  consists  may  lose,  or  gain,  taken 
as  a  whole,  a  considerable  quantity  of  motion,  without 
their  bjing,  individiiai'y  mucli  air-;cted;  that  is,  without 
the  fly-wheel,  or — by  consequence — the  machinery  wi;h 
which  it  is  conn<  cted  being  sensiO'y  retarded  or  accele- 
rated. Thus  it  is  in  realiiy  a  m  igazine  in  which  motioti 
is  hoarded  up,  and  when  it  is  not  wanting,  oris  injurious 
— ready,  however,  to  be  givtn  out  again  precisely  at  the 
aionient  it  is  nquired. 

There  is  another  circumstance  which  diminishes  the 
notion  of  budit  s,  and  wliich  greatly  aliects  the  p  )wer  of 
riachines  ;  this  is  the  resistance  of  the  ui^dium  in  which 
a  machine  is  worked. 

All  liuids,  whether  of  the  nature  of  air,  or  of  water, 
\recalhd  mfuliums  :  and  their  resistance  is  generally 
oroportioned  to  their  density;  for  the  more  matter  a 
body  contains,  the  greater  tlie  resistance  it  will  oppose 
to  the  motion  of  anoth.er  body  striking  against  it.  It  is, 
iherefore,  more  difficult  to  work  a  machine  under  water 
than  in  tlie  air.  If  a  mucliine  could  be  worked  in  vacuo, 
and  without  friction,  il  wonld  be  perfect  ;  but  this  is 
unattainable.  A  consiilerable  reduction  of  power  must, 
dierelore,  be  allowed  for  the  resistance  of  liie  air. 


ASTRONOMY. 

THE  EARTH'S  ANNUAL  MOTION. 

In  attempting  to  give  some  general  notions  on  astro- 
Quniy,  we  shall  not  begin  by  entering  into  aa  expltuia* 
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tion  of  che  system  of  the  celestial  bodips,  but  seTeSt 
tliat  portion  wfiich  is  mcst  intereslinw  to  us,  tlie  partii, 
and  when  we  have  formed  a  distinct  idea  of  the  part 
which  it  performs  in  the  general  systera,  we  shall  be 
able  to  form  some  conception  o\'  the  grandeur  and 
immensity  of  the  universe.  Let  us  suppose  tiie  earth 
at  its  creation  to  have  been  projected  forwards.  We 
know,  trom  the  laws  of  motion,  that  if  nn  obstacle 
impeded  its  course  it  would  proceed  interminably  in  iht 
same  direction  and 
with  a  uniform  ve- 
locity.  Let  a  re- 
present the  eartli, 
and  s  the  sun.  We 
shall  suppose  the 
earth  arrived  at  the 
point  in  which  it 
is  represented  in 
the  figure,  having 
a  velocity  which 
would  carry  it  on 
to  B   in  the   space 

of  one  month  ;  whilst  tlie  sun's  attraction  would  briiig 
it  to  c  in  the  same  space  of  time.  Reasoning  up'in  the 
laws  of  uiiiform  motion  we  might  hastily  conclude  that 
the  earth  would  move  in  the  diagonal  a  d  of  the  parMl- 
lelogram  a  B  d  c,  as  a  ball  struck  by  two  forces  will  do* 
But  the  force  of  attraction  is  continually  actifig  upon 
our  terrestrial  ball,  and  producing  an  incessant  deviation 
from  a  course  in  a  straight  line,  and  thus  converts  it 
into  a  course  m  a  curve  line. 

Let  us  detain  tlie  eartn  a  moment  at  the  point  d,  and 
consider  how  it  will  be  affected  by  the  combined  action 
of  the  two  forces  in  its  new  situation.  It  still  retains 
its  tendency  to  fly  oD*  in  a  straight  line  ;  but  a  straight 
line  would  now  carry  it  away  to  F,  whilst  the  sun  would 
attract  it  in  the  direction  d  s.  In  order  to  know 
exactly  what  course  the  earth  will  follow,  another  paral  • 
lelogram  must  be  drawn  in  the  same  nianer  as  the 
first ;  the  line  d  »"  describing  the  force  of  projection, 
fend  the  line  d  r  /imt  of  attraction  ;  and  it  will  be  fouTV* 
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that,  the  earth  will  proceed  in  the  curve  line  D  G  firawn 
ill  tr"  narallelorjraiii  d  F  c;  e  ;  and  if  we  go  on  ihrough- 
oui  ine  wiaile  of  the  circle,  drawiiiir  a  line  from  the 
earth  lo  the  sun,  to  rep-esent  the  force  of  attroction, 
and  another  at  a  right  angle  to  it,  to  descrihe  that  of 
projection,  we  shall  find  tiiat  the  earth  will  proceed  in  o 
curve  line  passing  through  similar  oarallolocrrams  till  il 
lias  completed  the  wjiole  of"  the  circle.  Tue  attraction 
of  the  sun  is  thf  centripetal  force,  which  confines  the 
earth  to  a  centre ;  and  the  impulse  of  proieciion.  or  the 
force  which  impels  the  earth  to  quit  the  sun  ami  Hy  olF, 
is  the  centrifugal  force. 

We  have  described  the  earth  as  moving  in  a  circle, 
merely  to  render  the  explanation  more  simple,  tor  in 
reality  the  centriptjtal  and  centrifugal  forces  are  not  se 
proportioned  as  to  produce  circular  motion  ;  and  the 
earth's  orbit  or  path  round  the  sun  is  not  circular,  bu 
elliptical  or  oval. 

Let  us  suppose  that  when  the  earth  is  at  a,  its  pro 
jeclile   force  does   not  give   it  a   velocity   sufficient   tc 
counterbalance  that  of  gravity,  so   as  to   enable  thesp 
powers  conjointly  to  carry  it  roiuid  the  sun  in  a  circle i 
the  earth  instead  of  describing  tjie  line  a  c,  as  in  the  for 
mer  figure,  will  approach 
nearer  the  sun  in  the  line 
A  B,     Under  these  circum- 
stances  it  will   be   asked, 
what     is   to   prevent    our 
approaching    nearer    and 
liearer  the  sun  till  we  fall 
into  it  ;   for  its  attraction 
increases  as   we  advance 
towards    it.      There    also 
seems  to  be  another  dan- 
ger.       As   the    earth    ap- 
proaches the  sun,  the  direc- 
tion of  its  motion  is  no  longer  perpendicular  to  that  ol 
attraction,  but   inclines  more  nearly   to  it.      When  the 
earth    readies   that    part  of  its  orbit  at  B,  the  force  of 
projection  would  carry  it  to  d,  which  brings  it  nearer 
tl|6  sun»  instead  of  bearing  it  away  fronn  it :  so  that 


boinrr  Virivpn,  by  one  power,  and  drawn  1)V  thp  oth*r 
towards  ihis  ci  iilf'  of  d  strucii  )ti,  it  would  sfpiu 
iiiifiossibif  (ill-  IIS  to  '  su:i|)  •.  But  nidi  (Jod  iiodiiujj;  4^ 
iiiijiossible.  '['Ill'  eiirth  continues  iipp roach in<f  the  .sun 
widi  an  accf  1;M-Ht('il  mot. oil  till  it  reaches  tlie  point  K ; 
when  ihe  pmit'ciile  force  iinprjs  it  in  the  direction  r  f. 
H  r  ih- n  the  two  n)rce.>s  act  perp- ndicularly  to  eacli 
ndicr,  and  the  •arth  is  sitinited  as  in  the  precedinu- 
ftgiire,  yet  it  will  not  revolve  -ound  the  sun  in  u  circle 
for  the  Ibllowiiig  rea.->ons.  The  centrifugal  force  in- 
creases with  the  velocity  of  the  body  ;  or,  in  other 
words,  tlie  quicker  it  moves  the  stronger  is  its  tendency 
to  fly  off  in  H  right  line.  When  the  earth  arrives  at  e, 
its  accider.,ted  motion  will  have  so  far  ificreasod  its 
velocity  iuu]  cons  (piently  its  centrifugal  lorce,  that  the 
latter  will  prevail  over  the  firee  of  attraction,  and  drag 
die  earth  away  from  the  sun  till  it  reaches  a.  It  is  thus 
that  we  escape  from  the-  dangi  rons  vicinity  of  the  sun  ; 
ftiul  as  we  P  cefle  !Vom  it.  both  the  force  of  its  attrac- 
Uo!i,  anil  the  v(  iocity  of  the  earth's  motion  diminish. 
Fran  u,  the  direction  of  projection  is  towards  h,  that 
of  atiraclion  towanl.s  s,  and  tlie  earth  proceeds  between 
them  with  a  retarded  motion,  till  it  has  completed  its 
revolution.  Thus  the  earth  travels  round  the  sun,  not 
in  a  circle,  but  an  <  lii[)sis,  of  wfiich  the  sun  occu[)ies 
one  of  the  tbci  ;  and  in  its  course  the  earth  alternalelv 
a[)proaches  and  ri cedes  from  it,  so  that  what  at  first 
nj)p'^'ared  a  dangerous  irregidarity,  is  the  ni'-ans  by 
which  the  most  pi-rfecl order  and  harmony  are  pro  luced. 
The  earth,  thtii,  travels  on  al  a  very  iiir  (|uid  rate,  its 
vnlociiy  being  accelerated  as  il  approaclies  the  sun,  and 
retarded  as  it  r»^cedes  from  it. 

That  part  of  the  earth's  orbit  nearest  the  sun  is  called 
its  perihelion,  that  pari  most  distant  from  the  .sim  its 
aphelion.  The  earth  is  aboiu  three  million  of  tniles 
nearer  the  sun  at  its  perihelion  than  at  its  apln  lion. 
Some  are  surprised  to  learn  th.al  during  tlie  heigh'h  of 
our  sunnner,  the  earth  is  in  that  p  irt  of  its  orbil  which 
is  most  distant  from  the  sun,  and  that  it  is  during  the 
severity  uf  winter  that  we  are  nearest  to  it.  'I'he 
.d^ii'ereace,  however,  of  the  earth's  distance  from  the 
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stin  Jn  summer  and  winter,  when  compared  with  Hf 
l)t;il  tJistiitice  fVoin  tlie  siiii,  is  but  iiicoiisidi  iiU>lc.  toi 
three  iiiillioris  of  miles  sink  into  irisjiijiniiuance  in  coin- 
pa  risori  of  95  millions  of  mil'rs,  whicii  is  our  mean 
distance  from  tlie  sun.  The  change  of  temperature, 
arising  from  this  ditlcrence,  would  in  itself  sciircely  be 
sensil/le,  and  it  is  completely  overpowered  bv  other 
causes  which  profluce  the  variations  of  the  seasons; 
but  the  explanation  of  these  must  be  deferred,  till  wo 
have  made  some  further  observations  on  the  heavenly 
bodies. 


PLANETS. 


The  jilanets  arc  celestial  bodios  which  revolve  round 
the  sun,  on  the  same  principle  as  the  earth.  'Ihey 
are  divided  into  primary  and  secondary.  Those,  which 
revolve  immediately  round  the  sun,  are  called  primarv. 
Many  of  these  are  attended  in  their  course  by  smaller 
planets,  which  revolve  round  them :  these  are  called 
seconrlary  planets,  satellites,  or  moons;  such  is  our 
moon,  which  aecomponies  the  earth,  and  is  carried  wiih 
it  round  the  sun.  The  sun  is  the  general  centre  of 
attraction  to  our  system  of  planets;  but  the  satellites 
revolve  round  the  primary  planets,  on  account  of  their 
25* 
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greatpr  proximity.  The  force  of  attraction  is  not  only 
proportional  to  the  quantity  of  matter,  hut  to  the 
degree  of  proximity  of  the  attracting  hocly.  The 
power  of  attraction  diminishes  as  the  squares  of  the 
distance  increase ;  so  that  a  planet,  situated  at  twice 
the  distance  at  which  we  are  from  the  sun,  would 
gravitate  four  times  less  than  we  do.  The  more  dis- 
tant  planets,  therefore,  move  slower  in  their  orbits,  for 
tluir  projectile  force  must  be  proportioned  to  that  of 
attraction.  This  diminution  of  attraction,  by  the 
increase  of  distance,  also  accounts  for  the  motion  of 
the  secondary  round  the  primary  planets,  in  preference 
to  the  sun  ;  for  the  vicinity  of  the  primary  planets 
renders  their  attraction  stronger  than  that  of  the  sun. 
But  since  attraction  between  bodies  is  mutual,  the 
primary  planets  are  also  attracted  by  their  satellites. 
The  moon  attracts  the  earth,  as  well  as  the  earth  the 
moon  ;  but  as  the  latter  is  the  smaller  body,  her  at. 
traction  is  proportionally  less.  The  result  is,  that 
neither  does  the  earth  revolve  round  the  moon,  nor 
the  moon  round  the  earth  ;  but  they  both  revolve  round 
a  point,  which  is  their  common  centre  of  gravity,  and 
which  is  as  much  nearer  the  earth's  centre  of  gravit) 
than  that  of  the  moon,  as  the  weight  of  the  fornier  ex 
ceeds  that  of  the  latter. 

The  earth  then  has  three  different  motions ;  it  re 
volves  round  the  sun, — it  revolves  upon  its  axis, — and 
it  revolves  round  the  point  towards  which  the  moon 
attracts  it  ;  and  this  is  the  case  with  every  planet  which 
is  attended  by  satellites.  The  planets  act  on  the  sun 
in  the  same  manner  as  they  are  themf;elves  acted  on 
by  their  satellites  ;  but  the  gravity  of  the  planets 
(even  wfien  taken  collectively)  is  so  trifling,  compared 
with  that  of  the  sun,  that  they  do  not  cause  it  to  move 
so  much  as  one-half  of  its  diameter.  The  planets 
therefore,  do  not  revolve  round  the  centre  of  the  sun, 
but  round  a  point  at  a  small  distance  from  its  centre, 
about  which  the  sun  also  revolves.  The  sun  likewise 
revolves  on  its  axis.  This  motion  is  ascertained  by 
observing  certain  spots  which  disappear  and  reappear 
regularly  at  stated  times. 
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Mercury  is  -the  planet  nearest  the  sun  ;  his  orbit  is 
ctnjsequently  contained  within  ours;  but  his  vicinity  to 
the  sun  occasions  his  being  nearly  lost  in  the  brilliancy 
ot  his  rays  ;  and  when  we  do  see  this  planet,  the  sun  is 
60  dazzling,  that  very  accurate  observations  cannot  be 
made  upon  him.  He  performs  his  revolution  round 
the  sun  in  about  eighty-seven  days,  which  is  conse 
quently  the  length  of  his  year  ;  the  time  of  his  rotation 
©n  his  axis  is  not  accurately  known  ;  his  distance  from 
the  sun  is  computed  to  be  37  millions  of  miles,  and  hi* 
diameter  3,224  miles. 

Venus,  the  next  in  the.  order  of  the  planets,  is  68 
millions  of  miles  from  the  sun  ;  she  revolves  about  her 
axis  in  23  hours  and  21  minutes,  and  goes  round  the 
6un  in  224  days  17  hours.  The  diameter  of  V-^nus  is 
7,687  miles.  The  orbit  of  Venus  is  within  ours ; 
during  nearly  one-half  of  her  course  we  see  her  before 
sun-rise,  when  she  is  callt-d  the  morning  star;  in  the 
corresponding  part  of  her  orbit,  on  the  other  side,  she 
rises  later  than  the  sun.  We  cannot  then  see  her 
rising,  as  she  rises  in  the  day  time;  but  she  also  sets 
later ;  so  that  we  perceive  her  approaciiing  the  horizon 
after  sun-set ;  she  is  then  called  Hesperus,  or  the 
evening  star. 

The  Earlh  is  next  to  Venus.  At  present  we  shall 
Dnly  observe  that  we  are  95  millions  of  miles  distant 
fron)  the  sun — that  we  perform  our  annual  revolution  in 
3H.T  (liiys,  n  hours,  and  49  minutes,— and  ai'e  attended 
in  our  course  by  a  single  moon. 

Mars  comes  next.  Vh*  can  nfver  be  between  us 
and  the  i>ua,  like  Mercury  and   Veuus.     His  di»taoc« 
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from  the  sun  is  144  millions  of  miles,  he  tfivns  on  hi* 
axis  in  24  hours  and  39  minutes;  and  he  performs  hi-* 
annual  revolution  in  about  687  of  our  davs:  hi* 
diameter  is  4,189  miles.  'Ihen  follow  four  very  small 
planets — Juno,  Ceres,  Pallas  and  Vesta,  which  have 
been  recently  discovered,  but  whose  dimensions  and 
distances  from  the  sun  have  not  been  very  accurately 
ascertainea. 

Jupiter  is  next  in  order.  This  is  the  largest  of  all 
the  planets ;  he  is  about  490  millions  of  miles  distant 
from  the  sun,  and  complete''  his  annual  peTiod  in  nearly 
twelve  of  our  years,  he  revolves  on  his  axis  in  about 
ten  hours;  he  is  above  1,400  limes  as  large  as  oni 
earth,  his  diameter  being  89,170  miles>.  He  is  attended 
5)y  four  moons. 

Saturn  comes  next,  whose  distance  from  the  sun  is 
iboul  900  millions  of  miles.  His  diurnal  rotation  is 
Dorformed  in  ten  hours  and  a  quarter;  his  annual  revo-- 
'ution  in  nearly  thirty  of  our  years;  his  diameter  is 
?9,000  miles.  This  planet  is  surrounded  by  a  luminous 
'ing,  the  nature  of  which  astronomers  are  much  at  a  los? 
io  conj(  cture  ;   he  has  seven  moons. 

Georgium  Sidus,  or  Uranus,  or  HersclieJ  (for  rill 
tluse  names  have  been  given  to  this  planet)  is  tiie  last. 
(t  was  discovered  l)y  Dr.  Hersche]  in  1791.  It  is  at 
tended  by  six  moons.  It  is  the  most  distat:t  planet 
from  the  sun  that  has  yet  been  discovered  ;  being  at  a 
distance  of  no  h  ss  than  1800  n)illions  of  n)iles  from  that 
luminary.  Its  diamet-  r  is  about  So.OOO  miles,  h 
takes  about  83  years  and  a  half  to  complete  its  revolu- 
lion  rounti  the  sun. 

Comets  are  supposed  to  be  planets.  The  reappear- 
ance  of  some  of  them  at  staled  tim<  s  proves  that  th'  y 
revolve  round  the  sun  ;  u""  mi  orbits  so  (  ccentric,  and 
running  to  such  a  distance  .Vmu  the  sun,  thai  th'  y 
disappi  ar  for  a  great  nuniiie.  '"  v<  ars.  '!'hi  y  art; 
disimguishi  (1  from  the  f)lher  c  irsna,  '"jiiits.  by  ihrir 
ruddv  app";iranct',  and  bv  h  long  tr.iin  oi  li^il"  r;:i|;d 
the  tai/.  The  h-nglh  of  this-  lisils  ih  nti  i  !'■  ;  '• 
uiiliions  (if  mil.  s.  Sonii'  conitis  iiave  birii  .i.>c  li.  la  o 
to  move  in  long  narrow  ellipses  or  ovals,  round  ijMi 
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sun,  from  wfi'ch  it  has  benn  inferred,  perhaps  hastily, 
chut  tlifV  all  do  so.  'J"!'.-.;  luiniix  r  of  coiiicts  which 
n:.ve  occasiouallv  been  s'^pn  wirliiii  tiie  limits  of  our 
jvsf.eni,  since  the  c'linmrnc*  inent  ot"  tlio  Christian  era, 
•s  ahoui  500,  of  which  the  pullis  of  Ud  have  been  cal- 
culated. 


FIXED  STARS. 

The  ancients,  in  order  to  recognize  the  fixed  stai<i 
fo>'med  them  into  groups,  to  which  they  gave  particular 
nsines.  In  order  to  shosv  their  proper  situations  in  the 
h"avens,  they  s'lould  be  painted  on  the  internal  surface 
of  a  lioliow  sphere,  froin  the  centre  of  which  they 
might  be  viewed.  We  should  then  see  them  as  ihey 
appear  to  be  situated  in  the  heavens.  The  twelve  con- 
stellations, called  the  Signs  of  the  Zodiac,  are  those 
which  are  so  situated,  that  the  earth,  in  its  annual 
revolution,  passes  directly  between  them  and  the  sun. 
They  occupy  a  complete  circle,  or  broad  belt,  in  the 
heavens.  Hence,  a  right  line,  drawn  from  the  earth, 
and  passing  through  the  sun,  would  reach  one  of  these 
constellations;  and  the  sun  is  said  to  be  in  that  con. 
St-  Nation  in  which  such  a  line  would  terminate.  The 
circle  in  which  the  sun  appears  to  move,  and  whiek 
pass  s  through  the  middle  of  the  Zodiac,  is  called  tin* 
Ecliptic. 

We  have  no  means  of  ascertaining  the  distance  of 
the  fixed  stars.  VVh«^n  therefore  they  are  said  to  be 
in  the  Zodiac,  it  is  merely  implied  that  they  are  situ- 
ated in  that  direction,  and  that  they  shine  upon  us 
through  that  portion  of  the  heavens  which  we  call  the 
Zodiac.  Whether  the  apparent  difference  of  the  ^\ze> 
and  brilliancy  of  the  stars  proceeds  from  various  de 
grees  of  remoteness  or  of  dimension,  is  a  point  whicn 
asironorucrs  are  not  able  to  ascertain.  Considering 
tiuir)  as  siitis.  we  know  no  reason  whv  thev  shoulof 
not  vary  in  size,  as  well  us  Uie  plaiiels  btlon^jiii^  Vt 
them. 


It  may  perhaps  be  objected  tn  this  system  of  the, 
univt-rsi',  tliiit  it  is  dirocily  in  opposition  to  the  evidenpjs, 
Dt"  our  senses,  to  whicii,  it  is  piuia  and  obvious,  that 
the  efirth  is  motionless,  and  tiiat  llie  sun  and  stars 
revolve  round  it.  But  our  senses  sometimes  d:  ceive 
us.  When  sailing  on  tiie  water  with  a  verv  steady 
bree.7.e,  the  houses,  trees,  and  every  object  appear  to 
move,  whilst  we  are  insensible  of  the  motion  of  the 
vesspj  in  which  we  sail.  It  is  only  when  some  obstacle 
impf'des  our  motion,  that  we  are  conscious  of  njovin"-; 
and  were  you  to  close  your  eyes  while  sailing  on  calm 
water,  witli  a  steady  wind,  you  would  not  be  sensible 
of  your  motion  ;  for  you  could  not  feel  it,  and  you 
could  see  it  only  by  observing  the  change  of  place  of 
objpcf-5  on  shore.  So  it  is  witli  the  motion  of  the  earth  : 
every  thing  on  its  surface,  and  the  air  that  surrounds 
it,  acf.ompanies  it  in  its  revolution — it  meets  with  no 
resistance,  therefore  we  are  insensible  of  motion, 
The  apparent  motion  of  the  sun  and  stars  aflbrds  u^ 
the  same  proof  of  the  earth's  motion,  that  the  crew  of  jv- 
vessel  have  of  their  motion,  from  the  apparent  motioti 
of  the  object.s  on  shore.  Imagine  the  earth  to  be  sail 
ing  round  its  axis,  and  successively  passing  by  ever) 
btar,  which,  like  objtcts  on  land,  we  suppose  to  be- 
moving,  instead  of  ourstlves.  Persons  wlio  liav^ 
ascend*  d  in  balloons,  tell  us  that  the  earth  appears  lo^ 
^ink  btiK  ath  the  balloon,  instead  of  the  balloon  rising, 
above  the  earth.  What  an  immense  circuit  the  sun 
and  stars  ^vnuld  make  daily,  were  their  apparent  mo- 
lioiis  rral  !  Why  should  thtse  enormous  gloU  s  traverse. 
^ueh  ail  immensity  of  space,  merely  to  prevent  tliej 
ntcessily  of  our  earth  revolving  on  its  axis  ?  'i\l/o 
moli(ni  produced  by  the  revolution  of  the  earth  ou  it^ 
axis  is  about  thirteen  miles  and  a  half  in  a  minute  tp 
an  inhabitant  of  London.  A  person  at  the  equator 
moves  much  <|iiicker,  and  one  situated  near  the  poli,',s 
much  slou<r,  since  they  each  pf  rfbrm  a  revolution  in 
tv..  iiiv  four  hours.  But  in  ptrtijrming  its  revolution 
round  ihe  sim,  cvi  ly  [lart  of  tlie  e.irth  movis  with  an 
£^(|ual  vciociiy  ;  anil  this  velucity  is  no  less  than  a  ihou- 
'■"id  miles  a  minute.  f ,"  »d: 
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In  ancient  times,  the  earth  was  supposed  to  occupy 
'iif  centre  of  the  universe;  end  the  sun,  moon,  and 
strAfs  to  revolve  round  it.  This  was  the  systenn  of 
Ptolemy  ;  but  since  the  beginning  of  the  sixteenth 
eeptury,  that  system  has  been  discarded,  and  the  solar 
system,  such  as  we  have  described,  was  established 
by  fhe  celebrated  astronomer  Copernicus,  and  his  fol- 
lowers, and  is  thence  called  the  Copernican  system. 
Uui  the  theory  of  gravitation,  the  discovery  of  the 
sou  ice  whence  this  beautiful  and  harmonious  arrange- 
ment flows,  we  owe  to  the  genius  of  Newton,  who  lived 
fci  A  much  later  period. 

During  the  prevalence  of  the  plague,  in  the  year 
1665,  Newton  retired  into  the  country  to  avoid  the  con- 
.agion.  When  sitting  one  day  in  his  orchard,  he 
jhscrved  an  apple  fall  from  a  tree,  which  it  is  said  led 
lO  that  train  of  thought,  whence  his  grand  theory  of 
O'xiversal  gravitation  was  ultimately  developed.  His 
fi'st  reflection  v/as,  whether  the  apple  would  fall  to  the 
earth  if  removed  to  a  great  distance  from  it ;  then  how 
far  it  would  require  to  be  removed  from  the  earth, 
before  it  would  cease  to  be  attracted  ;  would  it  retain 
its  tendency  to  fall  at  the  distance  of  a  thousand  miles, 
or  ten  thousand,  or  at  the  distance  of  the  moon — and 
here  the  idea  occurred  to  him,  that  it  was  not  im- 
possible  that  the  moon  herself  might  have  a  similar 
tendency,  and  gravitate  to  the  earth  in  the  same  man- 
gier as  the  bodies  on  or  near  its  surface,  and  that  this 
{/lavity  might  possibly  be  the  power  which  balanced 
the  centrifugal  force  implied  in  her  motion  in  her  orbit. 
It  was  then  natural  to  extend  this  idea  to  the  other 
planets,  and  he  considered  them  as  gravitating  towards 
ihe  sun,  in  the  same  manner  as  the  moon  gravitates 
towards  the  earth.  Who  would  imagine  that  the 
simple  circumstance  of  the  fall  of  an  apple  would 
have  led  to  such  magnificent  results?  It  is  the  mark 
of  superior  genius  to  find  matter  for  observation  and 
research  in  circumstances  v/hich,  to  ordinary  minds, 
appear  trivial,  because  they  are  common,  and  with 
which  they  are  satisfied,  because  they  are  natural, 
vithout  reflecting  that  nature  is  our  grahd  field  of 
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observation — that  within  it  is  conlainefi  our  whole 
store  of  knowledge:  in  a  worsl,  tliat  to  study  the  works 
ot'  nature,  is  to  learu  to  ajjpreciate  and  udinire  the 
wisdom  of  God. 


THE  TERRESTRIAL  GLOBE. 

As  the  earth  is  the  planet  in  which  we  are  most 
particularly  interested,  we  shall  explain  the  elT  cts 
resultinji  from  its  annual  and  diurnal  motions ;  but  foi 
this  purpose  it  will  first  be  ^^^cessary  to  m.ike  you  ac. 
quainled  with  tl>e  ariijiclal  terrestrial  globe.  Tiiis 
globe,  or  sphere, 
represents  the 
earth.  The  line 
A  B  which  passes 
through  its  CfHi- 
tre,  and  on  which 
it  turns,  is  called 
its  axis ;  and  the 
two  exiremitif's 
of  the  axis  are 
the  poles,  distin- 
guished by  the 
names  of  the 
north  and  the 
south  pole.  The 
circle  c  D,  \%hich 
divides  the  globe 
into  two  equal  parts  brtween  the  poles,  is  called  the 
e<|uator.  or  equinoxial  line;  that  pirt  of  the  globe  to  the 
north  of  the  equator  is  the  northern  hemisphere;  thai 
part  to  the  soufli  of  the  equator,  the  southern  hemisphere. 
The  small  circle  ef  which  surrounds  the  north  pole,  in 
called  the  arctic  circ'e  ;  gh,  surrounding  the  soviih  pole, 
the  antarctic  circle.  There  are  two  intermediate  circles 
between  the  polar  circles  and  the  equator,  that  to  the  north 
'<««  eallod  tiie  tro^M  of  Cttnoer;  that  to  Ih*  ssaUu  z^m 
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called  the  tropic  of  Capricorn.  Lrt;«iily,  the  circle  lk, 
which  divides  the  <rlobe  into  two  equal  piirts,  crossing 
the  ef|iirttor,  and  extendintj  northward  as  far  as  the 
tropic  of  Cancer,  and  southward  as  fir  as  the  tropic  of 
Capricorn,  is  called  the  Ecliptic.  The  delineation  of 
the  ecliptic  on  the  terrestrial  globe  may  convey  false 
ideas  ;  for  the  ecliptic  is  an  imajjinary  circle  in  tho 
heavens,  passing  through  the  middle  of  the  Zodiac, 
and  situated  in  the  plane  of  the  earth's  orbit.  In  order 
to  understand  the  meaning  of  the  earth's  orbit,  let  ua 
suppose  a  smooth,  thin,  solid  plane  cutting  the  sun 
through  the  centre,  extending  out  as  far  as  the  fixed 
stars,  and  terminating  in  a  circle  which  passes  through 
the  middle  of  the  zodiac.  In  this  plane  the  earth 
moves  in  its  revolution  round  the  sun  ;  it  is  therefore 
called  the  plane  of  the  earth's  orbit ;  and  the  circle  in 
which  this  plane  cuts  the  signs  of  the  zodiac  is  the 
ecliptic. 

The  spaces  between  the  several  parallel  circles  on 
the  terrestrial  globe  are  calle.d  zones;  that  which  is 
comprehended  between  the  tropics  is  distinguished  by 
the  name  of  the  torrid  zone;  the  sp;iccs,  which  extend 
from  the  tropics  to  thf>  polar  circles,  the  nortli  and  south 
temperate  zones  ;  and  the  spaces,  contained  within  the 
polar  circles,  the  frigid  zones. 

The  several  lines  which  are  drawn  from  one  pole  to 
the  other,  cutting  the  equator  at  right  angles,  are  called 
meridians.  When  anyone  of  these  meridians  is  exactly 
opposite  the  sun,  it  is  mid-day,  with  all  places  situated 
on  that  meridian  ;  and  with  the  places  situated  on  the 
opposite  meridian,  it  is  consei^uently  miilnight.  To 
places  situated  equally  distant  from  these  two  meridians, 
h  is  six  o'clock.  If  thf-y  are  to  the  east  of  the  sutt's 
meridian,  it  is  six  o'clock  in  the  afternoon,  because  the 
sun  Will  have  previously  passed  over  them  ;  if  to  the 
west,  it  is  six  o'clock  in  the  iirorning,  and  the  sun  will 
be  proceeding  towards  thai  meridian. 

Those  circles  which  divide  tl)e  globe  into  two  equal 
parts,  such  as  the  equator  and  the  ecliptic,  are  called 
great  circles — to  distinguish  them  from  those  which 
divide  h-into  two  unequal  parts,  as  the  tropic  and  polar 
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circlps,  which  are  callpd  sinall  circles.  All  circles  ai% 
flividuii  into  -Mi:)  Pijual  pnrts,  called  degrr-es  ;  and  tht;se 
d 'grees  into  ()U  p(]iial  |J>irts,  called  aiinutos.  The  dianie- 
ler  of  a  circle  is  a  right  line  drawn  across  it,  and  passing 
through  the  centre  ;  the  diameter  is  equal  to  a  little  less 
than  one-third  of  the  circumference,  and  consequently 
tjoniains  a  length  equal  to  nearly  121)  degrees.  A  me- 
ridian,  reaching  from  one  pole  to  the  other,  is  half  a 
lircle,  and  therefore  contains  180  degrees  ;  and  the 
'lisiance  from  the  equator  to  the  pole  is  half  of  a  me- 
ridian, or  a  quarter  of  the  circumference  of  a  circle,  and 
contains  90  degrees. 

Besides  the  usual  division  of  circles  into  degrees,  the 
ecliptic  is  divided  into  twelve  equal  parts,  called  signs, 
which  bear  the  names  of  the  constellations  through 
which  this  circle  passes  in  the  heavens.  The  degrees, 
measured  on  the  ineridians  from  north  to  south,  or  from 
south  to  north,  are  called  degrees  of  latitude  ;  those 
measured  from  east  to  west  on  the  equator,  or  any  of  the 
"Csser  circles  parallel  to  it,  are  called  degrees  of  longi- 
vude.  Tiiese  lessor  circles  are  called  parallels  of 
latitude  ;  because  being  every  where  at  the  same  dis- 
tance from  the  equator,  the  latitude  of  every  point 
contained  in  any  one  of  them  is  the  same. 

The  degrees  of  longitude  must  necessarily  vary  in 
renglh  according  to  the  dimensions  of  the  circle  on 
which  they  are  reckoned  :  those,  for  instance,  at  the 
polar  circle,  will  be  considerably  smaller  than  those  at 
the  ecjuator.  The  degrees  of  latitude,  on  the  contrary, 
never  vary  in  length  ;  the  meridians,  on  which  they 
are  reckoned,  bemg  all  of  the  same  dimensions.  The 
length  of  a  degree  of  latitu<le  is  60  geographical  miles, 
which  is  equal  to  tUJi  Kiiglish  statute  miles.  The 
degrees  of  longitude  at  the  equator  would  be  of  the 
same  dimensions  as  the  degrees  of  latitude,  were  the 
earth  a  perfect  sphere  ;  but  its  form  is  not  exa';tly 
spherical,  i)eing  somewhat  protuberant  about  the 
equator,  and  flattened  towards  the  poles.  This  form 
proceeds  from  the  superior  action  of  the  centrifugal 
power  at  the  equator.  The  revolution  of  the  earth  on 
Its  axis  gives  every  particle  a  tendency  to  fly  olT  from 
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the  cntre.  Tliis  tondencv  is  stronp^ev  or  wpakor,  in 
proportion  to  the  veloc-ily  with  which  thp  pirticle  m:)V(^'^. 
Now,  a  pariiuie  sitiiat 'd  n^ar  one  of  the  poliv  cirolf^s 
makes  a  rotation  in  the  stiinc  «p:ic;e  of  time  as  a  pirticle 
of  the  equator;  the  latter,  therefore,  having  a  nmch 
larger  circle  to  describe,  travels  proportionably  faster, 
so  tiiat  the  centrifugal  force  is  much  stronger  at  the 
equator  than  at  the  polar  circle  :  it  gradually  decreases 
as  we  leave  the  equator  and  approach  the  poles,  where, 
as  there  is  no  rotatory  motion,  it  entirely  ceases.  Even 
at  the  eqnatoi",  however,  there  is  no  danger  of  our  being 
thrown  from  tlie  earth,  the  force  of  gravity  being  there 
288  times  greater  tlian  the  centrifugal  force. 

Bodies  weigh  less  at  the  equator  than  at  the  poles. 
There  are  two  causes  for  this, — the  diminution  of  gravity 
at  the  equator,  it  being  at  a  greater  distance  frotn  the 
earth's  centre  than  tlie  polos, — and  the  increase  of  the 
centrifugal  force  ;  which,  as  it  tends  to  drive  bodies 
i'vom  the  centre,  must  necessarily  decrease  tlie  power  of 
gravity. 


THE  SEASONS. 

We  sliall  now  explain  the  variation  of  the  seasori.s, 
and  liie  dilfercnce  of  the  length  of  the  days  and  nights 
in  those  seasons — both  efTcts  resulting  from  the  same 
ca«ise.  In  moving  round  the  sun,  the  axis  of  the  earth 
is  not  p -rpi^ndicular  to  t!ie  plane  of  its  orbit  ;  in  other 
v/ords,  its  axis  do's  not  m  )ve  round  the  sun  in  an 
upright  pr)sition,  but  slanting  oi*  obliqup.  This  you 
*vili  unth-rstand  more  clearly,  if  you  carry  a  smal 
^lobe  round  a  candle  which  is  to  represent  the  sun.— 
V'oii  must  consider  the  ecliptic  drawn  on  the  sm  d! 
globe  as  represpnting  thp  plane  of  the  eai'tfi's  orbit  ; 
and  the  rcpiator,  which  cross'^s  the  ecliptic  in  two 
places,  shows  the  degree  of  obliquity  of  the  axis  of  the 
earth  in  that  orbit,  whick  is  nearly  33i  degrees.     Tla» 
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points  in  which   the  ecliptic  intersects  the  eqtiator  vn 
called  nodes.     The  globe   at  b,  is  situated  as  it  is  in 
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the  midst  of  sun)nier,  or  what  is  called  the  summer 
solstice,  which  is  on  the  twenty-first  of  June.  The 
north  pole  is  then  inclined  towards  the  sun,  and  the 
northern  hemisphere  enjoys  much  more  of  his  rays 
than  the  southern.  The  sun  now  shines  over  the  whole 
of  the  north  frigid  zone,  and  notwithstanding  the 
earth's  diurnal  revolution,  it  will  continue  to  shine 
upon  it  as  long  as  it  remains  in  this  situation,  w^hilst 
the  south  frigid  zone  is  at  the  same  time  completely  ia 
obscurity. 

Let  the  earth  now  set  off  from  its  position  in  the 
puiiimfr  solstice,  and  carry  it  round  the  sun's  observe, 
that  the  axis  must  be  always  inclined  in  the  same 
(lirectiim,  and  the  north  p'>le  point  to  tho  same  spot  in 
the  h(^avens.  There  is  a  fixfid  star  situated  ni>ar  that 
spot,  which  is  hcnco  called  the  North  Polar  star.  The 
eaith  at  b  has  gone  through  oup  quarter  of  its  orbit, 
and  is  arrived  at  that  point  at  which  the  ecliptic  cuts 
or  crowsps  the  equator,  ami  which  is  called  the 
autunnial  equ'^ox.  The  sun  now  shines  from  nne  pole 
1)  rlie  other.  At  this  period  of  the  year,  the  days 
a-).'!  niir''*.s  are  equal  in  t'VHry  part  of  the  earth  ;  but 
the  ,i>'Xt  sti'p  she  takes  in  her  orbit  involves  the  north 
pole  ia  tot'd  Ja-Vness,  whilst  it  illumines  that  of  the 
south.      This    feoange   was   gradually   preparing   as   tbs 
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*nrTh  mnvpH  from  summer  to  nutumn.  The  iiistfint  the 
»%irlli  |iass(^s  the  autumnal  equinox,  the  long  iiighl  of 
the  north  p  ile  connnt-nce.s,  and  the  south  pole  begins  to 
tiujoy  tlie  liglit  of  tljo  sun.  As  the  earth  proceeil--*  in 
;jer  orhit,  the  days  shorten  and  the  nights  lengthen 
throughout  the  northern  henusphere,  until  it  arrives  at 
the  winter  solstice,  on  the  21st  of  December,  when  the 
north  frigid  zone  is  entirely  in  flarkness,  anfl  the  south- 
ern enjoys  uninterrupted  day-light.  Exactly  half  of 
the  e(|Uutor,  it  will  be  observed,  is  enlightened  in  every 
position,  and  consequently  the  day  is  there  always  equal 
to  the  night. 

Observe,  that  the  inhabitants  of  the  torrid  zone  have 
have  u)uch  more  heat  than  we  have,  as  the  sun's  rays 
fidl  [)erpondicuhirly  on  them,  while  they  shine  obliquely 
on  the  temperate,  and  almost  horizontally  on  the  frigid 
zone;  for  during  their  long  day,  the  sun  moves  round 
at  no  great  elevation  above  their  horizon,  without  either 
fising  or  setting. 

To  a  person  placed  in  the  temperate  zone,  the  sun's 
/ays  will  shine  neither  so  oljliquely  as  at  the  poles,  nor 
»o  vertically  as  at  the  equator;  but  will  fall  upon  him 
more  obliquely  in  autumn  and  in  winter  than  in 
summer.  Therefore,  the  inhat)itants  of  the  earth 
between  the  polar  circles  and  the  equator  will  not  have 
merely  one  day  and  o^e  night  in  the  year,  as  ha[)pens 
v.  the  pol(^  ;  nor  will  they  have  equal  dny.s  and  e(|ual 
tiights,  as  at  the  ( fpiator,  but  their  days  and  nights  will 
lary  in  li-nglh  at  ditft  i>-iit  times  of  the  year,  according 
as  their  ris[)ictive  poles  incline  towards  or  from  the 
sun,  and  the  dilU-rence  will  be  greater  in  proportion  to 
tlieir  distance  from  the  equator. — During  the  other 
half  of  her  orbit,  the  same  elfecl  takes  place  in  the 
Southern  hemisphere,  as  what  we  have  just  remarked 
m  the  Nortfu-rn.  U'lu-n  the  earth  arrives  at  the  vernal 
equinox,  n,  where  the  ecliptic  again  cuts  the  e«]uator, 
on  the  'Z2i\  of  March,  she  is  situated  with  respect  to  the 
un,  exactly  in  tiie  same  position  as  in  the  autumnal 
etjuinox ;     excepting    that     it    is     now    uutunui    m    the 
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Southern  hemisphere,  while  it  Is  sp^ng  time  with  us 
for  the  half  of  the  globe,  which  is  enlightened,  ext'^nds 
exactly  from  one  pole  to  the  other.  On  the  two  daya 
of  the  equinox  the  sun  is  visible  at  both  poles ;  but  only 
half  of  it  is  s.een  from  either,  the  other  half  being  con- 
cealed  by  the  horizon. 


ON  THE  MOON  AND  ECLIPSES. 

Let  us  now  turn  our  attention  to  the  moon.  This 
satellite  revolves  round  the  earth  in  the  space  of  twenty- 
seven  days  eight  hours,  in  an  orbit  nearly  coinciding 
with  the  plane  of  the  earth's  orbit,  and  accompanied  us' 
in  our  revolution  round  the  sun.  Her  motion,  therefore, 
is  of  a  complicated  nature;  for,  as  the  earth  advances 
in  her  orbit,  whilst  the  moon  goes  round  her,  the  moon 
pi'oceeds  in  a  sort  of  progressive  circle. 

The  moon  alv/ays  presents  the  same  face  to  us,  by 
which  it  is  evident  that  she  turns  but  once  upon  hei 
axis,  while  she  performs  a  revolution  round  the  earth  ; 
no  that  the  inhabitants  of  the  moon  have  but  one  day 
and  one  night  in  the  course  of  a  lunar  month.  Since 
we  always  see  the  same  hemisphere  of  the  moon,  the 
inhabitants  of  that  hemisphere  alone  can  see  the  earth, 
One  half  of  the  moon,  therefore,  enjoys  our  light  ever} 
night,  wliile  the  other  half  has  constantly  nights  of  dark- 
ness ;  and  we  appear  to  the  inhabitants  of  the  moor, 
under  all  the  changes,  or  phases,  which  the  moon  ex- 
hibits to  us. 

When  the  moon  is  in  the  same  direction  from  us  as 
the  sun,  we  cannot  see  her,  as  her  dark  side  is  towards 
us ;  but  her  disappearance  is  of  very  short  duration, 
and  as  she  advances  in  her  orbit  we  perceive  her  under 
the  form  of  a  new  moon.  When  she  has  gone  through 
one-sixth  of  her  orbit,  one  quarter  of  her  enh^iitened 
hemisphere  will  be  turned  towards  the  earth,  and  she 
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will  then  appear  liornrd.  When  she  has  performe»l 
one  quaiter  of  lier  ofi)it.  she  s!io\\s  us  one  hiilf  of  her 
enliiihreiud  side.  Siie  next  upp.Jtr.s  yibboii.s  ;  and  afk  i 
thai  full.  As  she  proc(  eds  in  her  orhit  she  becomes 
again  gibhous,  and  her  enlightened  hemisphere  turns 
gradually  away  from  us,  till  she  completes  her  orbit 
and  disappears;  and  then  again  resumes  her  form  of 
a  new  moon. 

When  the  moon  is  full,  she  is  always  in  opposition 
to  the  sun — when  a  new  moon,  in  conjunction  with  it. 
At  each  of  these  times,  the  sun,  the  moon,  and  the 
earth  are  in  the  same  right  line  ;  but  in  the  first  case, 
the  earth  is  hetween  the  sun  and  the  moon :  in  the 
second,  the  moon  is  between  the  sun  and  the  earth. 
An  eclipse  can  only  t:;ke  place  when  the  sun,  moon, 
and  earth  are  in  a  straight  line,  or  nearly  so.  When 
the  moon  passes  between  the  sun  and  the  earth,  she 
intercepts  his  rays,  or  in  other  words,  casts  a  shadow 
on  the  earth  :  tiiis  is  an  eclipse  of  the  sun,  and  it  con- 
tinues whilst  the  shadow  is  passing  over  us.  When,  on 
the  contrary,  the  earth  is  between  the  sun  and  the 
moon,  it  is  we,  who  interc  pt  the  sun's  rays,  and  cast  a 
shadow  on  the  moon ;  she  then  disappears  from  our  view, 
and  is  eclipsed. 

Wiiy,  it  may  be  asked,  have  we  not  a  solar  and  s 
lunar  eclipse  every  month?  B;  cause  the  planes  of 
the  orbits  of  the  earth  and  moon  do  not  exactly  co 
incide,  but  cross  or  intersect  each  other;  and  tli( 
mooix  generally  passes  either  on  one  side  or  the  other 
wheji  she  is  in  conjunction  with,  or  in  opposition  to, 
the  sun  ;  and  therefore  does  not  intercept  the  sun"s  rays, 
or  produce  an  eclipse:  for  this  can  only  take  place, 
wlien  the  earth  and  moon  are  in  conjunction  near  those 
parts  of  their  orbits  which  cros^  each  other  (called  the 
nodes  of  their  orbits),  because  it  is  then  only  that  tht) 
are  both  in  the  same  plane,  and  in  a  right  line  with  tin 
suo.  A  partial  eclipse  takes  place  when  the  moon,  ii 
jiassing  by  the  earth,  does  not  entirely  escape  he. 
ihadow.      When  »4»e  eclipse  happens  precisely  at  tin 
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(f^fifs.  the*"  nve  not  onlv  total,  hut  last  for  some  Irnsth 
i.;t    liiiio. 

\\  ln'ii  the  sun  is  PL'li|isi"ii.  the  total  darkiipss  is  con. 
lint  (1  lo  one   jmriicular  spot  ot  me  earth,  as  the  moon's 


^hndow  is  not  large  enough   to  cover  the  earth.     The 
lunar  eclipses,  on  the  contrary,  are  visihle  from  every 
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furX  of  the  earth,  where  the  moon  is  above  the  horizon. 


THE  TIDES. 

The  li(|ps  are  prorlucrcl  by  the  attraction  of  the  moon. 

Dip  cohf'sion  of  fluids  b(  ing  much  loss  than  that  of 
■>olid  bo(li(  s,  they  niore  easily  yield  to  the  power  of 
jTiMvity,  in  consequence  of  which,  the  waters  inuiipdi- 
rtlcly  hi  low  the  moon  are  drawn  up  in  a  protuher  ince, 
producing  a  full  tide,  or  what  is  connnonly  call'd  high- 
water,  at  the  spot  where  it  happotis.  According  to  this 
tluory,  you   would   imagine   we   should    have  full   tide 

>nly  once  in  twcntv-four  hours — that  is,  every  time 
ihit  we  wore  hi  low  the  moon — while  we  (ind  tha' 
\vt  iiMvc  TWO  tides  in  the  course  of  iwetny-four  hours, 
and  that  it  is  high  water  with  us  and  witli  our  anliiwdea 
At  the  »ame  time. 
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This  opposite  tide  is  rather  more  riifTicult  to  explain 
vliaii  tliut  whicli  is  drawn  up  beneath  the  mooii.  In 
yrde;  to  render  liie  explanation  more  siniplf,  I- 1  us  sup. 
pose  the  earth  to  be  everywhere  covcrfd  by  the  ocean. 
M   is  llie   moon,    abcd,    the    earth.     Now,  the    watt-rs 

on  tlie  surface 
of  tlie  earth 
about  A,  being 
more  strongly 
attracted  than 
in  any  other 
part,  will  be 
ei(  vated,  the  at- 
'rnction  of  the  moon  at  B  and  c,  being  less  ;  but  still  it 
will  he  greater  there  than  at  d,  whicli  is  the  part  most 
distant  from  the  moon.  The  body  of  the  earth  will 
therefore  be  drawn  away  from  the  waters  at  d,  leaving 
a  protuberance  similar  to  that  at  A  ;  so  that  the  tide  A 
is  produced  bv  the  wutei's  receding  from  the  earth,  and 
"he  tide  d  by  the  earth  receding  from  the  waters. 

The  in/luencf  of  the  sun  on  the  tides  is  Kss  than  that 
of  the  moon  ;  for  observe,  that  the  tides  rise  in  conse- 
quence of  the  moon  attracting  one  part  of  the  waters 
more  forcibly  than  another  part ;  it  is  this  inequality  of 
attraction  which  produces  full  and  ebb  tides.  Now  the 
Histarice  of  the  sun  is  so  gr^at,  that  the  whole  globe  of 
the  earth  is  comparatively  but  as  a  point,  and  the  dif- 
ference of  its  attraction  f  )r  that  part  of  the  waters  most 
und<M'  its  influence,  and  that  part  least  subji  ct  to  it  is 
but  trifling;  and  no  part  of  the  waters  will  be  much 
elevated  above,  or  much  depressed  below  thi  ir  general 
surface  by  its  action.  The  sun  has,  howev  r,  a  con- 
siderable efr?cl  on  the  tide.s,  and  increases  or  diminishe."? 
them  as  it  acts  in  conjunction  with,  or  in  opposition  to, 
;he  moon. 

The  moon  is  a  month  in  going  round  the  earth  ;  tu  ice 
Juring  that  time,  tlierefore,  at  full  and  at  change,  slie 
is  in  the  same  direction  as  the  sun.  Both  tlu  n  act 
conjointly  on  the  earth,  and  pruduce  very  great 
tidctf,   ualled  spriii<r-tides,  as  represented  ul  a  and  it ; 
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but  wlien  the  moon  is  at  the  intermediate  j)arts  of  her 


orhit,  the  sun,  instead  of  afTording  assistance,  weakens 
her  power  by  acting  in  opposition  to  it;  and  smallej 
tides  are  produced,  called  neap-tides. 


Since  attraction  is  nnitiiol  between  the  moon  and  the 
earth,  we  produce  tides  in  tlie  moon  ;  and  these  are 
more  eon?siderablc,  in  proportion  as  our  planet  is  larger. 
Neither  the  moon  nor  tiie  earth  in  reality  assume  an 
ov.il  (iirni,  (or  the  bind  which  intercfpts  the  water  de- 
stroys the  r.'gubirity  of  the  etrecl.  The  orbit  of"  t!ie 
moon  IwMiig  nearly  parallel  to  that  of  the  earth,  she  is 
never  vrrtic;d  but  to  the  iiduibitants  of  the  torrid  zone; 
in  thai  clininte,  therefore,  the  tides  are  greatest,  arid 
they  diminish  as  you  recede  from  it  and  approneii  :he 
poles  ;  but  in  no  p  irt  of  the  globe  is  the  moon  immf  di- 
atcly,  above  the  spot  where  it  is  high  tide.  All  matter, 
by  its  inertia,  offers  some  resistance  to  a  change  of 
state  ;  the  waters,  therefore,  do  not  readilv  viehl  to  ih" 
attraction  of  tiie  nifion,  a?id  the  c  if  ct  of  hei  infli.'vtiv.',' 
is  not  complete  until  somu  time  after  she  has  jjusj&co 
the  meridian 
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TliP  earth  revoUpson  its  axis  in  nbniit  twrnity-rniir 
hrurs:  if  ilio  iiio  )ii  w.i'p  stntioiuirv.  tlifi"  l^re.  tir-  s.unc 
p  ,it  oC  our  uloljc  uoiild,  evriy  t\\  cnty-four  h'liis,  rr. 
hini  liciicatli  the  moon  ;  but  as  liui-in^r  our  iluily  i-ivlu- 
ti  lii  the  moon  aHvaiicos  in  In  r  orhil,  \hp  (\;rili  must 
m  ike  more  than  a  conipli  ti-  rotation  in  order  to  hi-iii^> 
til"  .><ame  meridian  opposit'  the  moon:  we  are  jibunl 
tor  e-quarters  of  an  hour  in  overtaking  hcM'.  Tlio  tid  s, 
ihcretbre,  are  retarded,  for  the  same  reason  that  the 
moon  rifles  hiter,  by  tliree-quarters  of  an  hour  every 
day.  This,  however,  is  only  the  average  amount  of  the 
retardation.  The  time  of  tiie  highest  tide  is  modified 
by  the  sun's  attraction,  and  is  between  tliose  of  the  tides 
wiiich  would  be  produced  by  the  separate  action  of  the 
two  luminaries.  The  action  of  the  sun,  theretore, 
makes  tiie  interval  ditlerent  on  ditfercnt  days,  but  leaves 
Che  averatje  amount  unallected. 


ON  TIIE  MECHANICAL  PROPERTIES  OF  FLUIDS. 

The  science  of  the  mechanical  properties  of  fluids  is 
.ailed  Hydrostatics.  A  fluid  is  a  substance  which 
yields  to  the  slightest   pressure. 

Fluids  are  divided  Into  two  classes,  distinguished  by 
.'he  namf  s  oi  liquids,  and  elastic  fluids  or  gases,  which 
latter  comprehends  the  air  of  the  atmosphere,  and  all 
the  various  kinds  of"  air  with  which  chemistry  makes  us 
ac(juainted.  We  shall  conhne  our  attention  at  present 
to  the  mechanical  properties  of  liquids  or  non-elastic 
fluids. 

Water,  and  liquids  in  general,  are  little  susceptible 
of  being  conqiressed,  or  squeezed  into  a  smaller  space 
ilian  that  which  they  naturally  occupy.  This  is  due 
to  the  mutual  repulsions  Oi'  their  particles,  which, 
rather  than  submit  to  compression,  force  their  way 
through  the  pores  of  the  substance  which  confines 
\hem,  as  was  shown  by  a  celebrated  experiment,  made 
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at  Florence  many  ypnrs  ajrn.  A  hollow  nrloho  of  troid 
wiis  till(d  uitli  \vat(  r,  aod  on  its  being  sul)iiiitt(  fl  to 
great  [)r('ssitre,  the  wiiter  was  seen  to  e\ijiie  through  the 
pores  of  the  goitl,  which  it  covered  with  a  fine  dew. 
But  more  recent  experimetils,  in  which  water  has  been 
confined  in  strong  iron  tubes,  &c.,  prove  tiial  it  is  sus- 
ceptible of  compression. 

Liquids  have  spaces  between  the  particles,  like  solid 
bodies,  but  they  are  too  minute  to  be  discovered  by  the 
most  powerful  microscope.  'I'he  existence  of  spaces  in 
li(|uids  Ciin  be  ascertained  bv  dissolving  solid  bodies  in 
ihem.  If  we  melt  some  salt  in  a  glass  full  of  water,  the 
water  will  not  overflow,  and  the  reason  pn)bal)ly  is,  ttial 
the  particles  of  salt  will  lodge  themselves  between  the 
panicles  of  the  li»piid,  so  that  the  salt  and  water  togi^ther 
will  not  occupy  more  space  than  the  water  did  alone. 
If  we  attempt  to  melt  more  salt  than  can  find  room 
ft'ithin  lh(  se  pores,  the  remainder  will  subside  to  the 
bottom,  and,  occupying  the  space  wliich  the  water  filled 
before,  oblige  the  latter  to  overflow.  A  c(  rtaiii  propor- 
tion of  spirit  of  wine  mav  also  be  poured  into  waiei 
without  adding  to  the  iiulk,  as  the  spirit  will  iulrouiicD 
itsell'  between  the  particles  ol'  water. 

|-"luids  ^hl>w  the  etlecif'  ot  graviialioii  in  a  more  per. 
feet  nuiwier  than  solid  Ijodies  ;  the  strong  cohesive  at. 
traction  of  thi-  particles  of  the  latter  in  some  measure 
coimteracting  the  rjh  ct  of  gravity.  In  a  table,  lor 
instance,  the  strong  cohesion  of  tlie  panicles  of  wond 
enables  l()ur  slender  legs  to  support  a  considerable 
(Veight.  Were  the  cohesion  so  far  ilest roved  as  to  con- 
vert  the  wood  ijito  a  f'uid,  no  support  could  be  allorded  by 
the  h'gs  ;  fr)r  the  particles  no  longer  coheiing  togethf  r, 
each  would  press  separately  and  indep(>ridently,  and 
wcnjld  be  brought  to  a  level  with  the  surface  of  the  earth. 

'i'his  deficiency  of  cohesion  is  the  reason  why  fluids 
can  ne\er  be  formed  into  figures  or  maintained  in  heaps  ; 
for  though  it  is  true  the  wind  raises  water  into  waves, 
they  are  inmiediately  afterwards  destroyed  hy  gravi.y. 
Thus  li(|uids  always  find  tlieir  level.  The  definition  of 
Ihe  equilibrium  of  a  lluiil  is,  tliat  every  part  of  the  sur- 
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facp  is  oqmllv  distant  from  "hr^  point  to  wliicb  grhvity 
t"ii(ls;  lliat  is  '.o  s;iy,  (Voi--  he  c.rn'iv  of  the  earih. 
H  -nee  the  surfr.ee  of  all  lluiiis  i.iust  partake  of  the  sphc- 
rical  form  of  the  globe,  and  bulge  outwai'ls.  This  is 
evident  in  large  bodies  of  water,  such  as  the  ocer-.n  ;  but 
the  s})hericity  of  suiall  bodies  of  water  is  so  trifling  as  to 
render  their  surfaces  apparently  fiat. 

The  equilibrium  of  fiii'ds  is  the  natural  result  of  their 
particles  gravitating  indepe nde.nl ly  of  each  other;  f^i 
when  any  particle  of  a  fiuid  accidentally  finds  itself 
elevated  above  the  rest,  it  is  attnicted  down  to  the  level 
of  the  surface  of  ibe  fiuid,  and  the  readiness  with  which 
fiuids  yi<>ld  to  llie  slight<st  pressure,  will  enable  the 
particle  by  its  weight  to  p.-netrate  the  surface  of  the 
fiuid  and  mix  with  it.  But  this  is  the  case  onl\  with 
fluids  of  equal  density,  tor  a  light  fluid  will  float  on  the 
surface  of  a  heavy  one,  as  oil  on  water;  anO  air  will 
rise  to  the  surface  of  any  liquid  whatever,  being  foiced 
up  by  the  sufierior  gravity  of  the  liquid.  The  figure 
here    represents   an    instrument    calh  d   a   level;    which 

^    ^     is  construct  mI   upon   the   principle 

of    '  P  of   the   equililn-inm   of   fiuiiis.      It 

consists  of  a  short  tub'^,  A  B,  closed  at  both  ends, 
and  containing  a  fluid  and  a  bubble  of  air  ;  when  the 
tube  is  not  p  rfectly  lioriz  fulal  the  fluid  runs  to  the  |ovv<r 
e\M\,  which  makes  the  bubble  of  air  rise  to  ilie  upper 
end,  and  it  remains  in  the  centre  only  when  the  tube 
does  not  incline  on  either  side.  It  is  by  this  means  that 
the  level  of  any  situation,  to  which  we  apply  the  inslru- 
ment,  is  ascertained. 

Soliil  bodies,  therefore,  gravitate  in  masses,  the  strong 
cohesion  of  their  particles  making  them  weigh  altogeitier, 
while  every  particle  of  a  duid  may  be  considered  as  a 
separate  mass,  gravitatinj;  indepj^'udently.  Mence  the 
••esistance  of  a  fluid  is  consitlerably  less  than  thai  of  a 
solid  body.  The  particles  of  fiui<ls  acting  thus  inde- 
pendenlly,  press  against  each  other  in  every  liirection, 
not  only  downwards  but  upwards,  and  lateraUy  or  s  de- 
vvavs;  and  in  consequence  of  this  equality  of  iiresr-nie, 
every  pariiule  remains  at  rest  in  the  fiuid.  If  ^ou 
27 
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agifnte  thp  fliii'l.  you   listurh  this  ^fjtiality,  and  the  fluid 
will  not  r.'.st  till  its  rqiiili!)riu!ii  be  restcir d. 

Were  th<M"{'  no  lateral  pr  'ssure,  wat^^r  vvouM  not  flow 
from  an  op  ninjr  on  tfio  sidi-  of  a  v'ssi'l  ;  sand  will  not 
run  out  of  siRih  an  op  ning.  Ii  ciuis  ■  ih  -re  is  scare  iv 
{iny  lateral  pri'ssnre  am  )ng  the  particles.  Were  th*" 
pirticlcs  of  (lii'ds  arranged  in  n^gular  colum  •% 
tir  p'  would  he  no  lat'^r.tl  pr  ssure,  for  when  oit.^ 
panicle  is  perpendicularly  ab  )ve  the  other,  it 
can  oidy  press  it  downwards;  but  as  it  must 
coiUinuaily  happen  that  a  puticl  ■  passes  between  two 
particles  beneath,  these  last  suff;jr  a  lateral  pressur* 
just  as  a  wedge  driven  into  a  piece  of  wood  separates 
QQ  liie  parts  laterally.  The  lateral  pressure  is  the 
TJ  result  therefore  of  the  pressure  downwards,  or  the 
weight  of  the  liquid  above  ;  and  consequently  the  lower 
the  orifice  is  maiie  in  the  vessel,  the  greater  will  be 
the  vel.jc;ily  of  the  water  rushing  out  of  it.  The 
annexed  figure  represents  the 
ditferent  degrees  of  velocity 
with  which  a  liquid  flows  from 
a  vessel  furnished  with  three 
stopcocks  at  didrrent  ht'ights. 
^  Since  the  lateral    pressure  is 

entirely  owing  '.o  the  pi'essure 
lownwards,  it  is  not  afll'Cted  by  the  horizontal  di- 
mension  of  the  vess  •!,  which  contains  the  liquid,  but 
merely  by  its  depth  ;  for  as  every  particle  acts  imJe- 
pendently  of  the  rest,  it  is  only  the  column  of  particles 
immndialely  above  ttie  oritice  that  can  weigh  upon  and 
press  out  the  licpiid. 

The  |»ressure  of  fluids  upwards,  though  it  seems  in 
direct  opposition  *o  gravity,  is  also  a  consequence  ol 
iheir  pnssure  dowinvards.  When,  for  example,  watei 
is  poured  into  a  tea-pot,  the  water  rises  in  the  spout  to 
It  level  with  that  in  the  pot.  The  particles  of  water  at 
ihf  bottonj  of  the  pot  are  pressed  upon  by  the  particles 
abovH  them  ;  to  this  pressure  they  will  yield,  if  there  is 
any  lujde  of  making  way  for  the  8U|H;fior  particles,  uad 
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ns  they  cannot  descend,  they  will  chan}»e  their  direction 

and  rise  in  the  spout. 

Suppose  the  tea-pot  to  be  filled  with  columns  of 
oarticles  of  water  similar  to  those  described  in  the 
fij^ure  annexed,  the  particle  1 
at^the  bottom  will  be  pressed 
laterally  by  the  particle  2,  and 
oy  this  pressure  be  forced  into 

ihe  spout,  where,  meeting  with 

the  particle  3,  it  presses  it  up-  ^ 

wards,  and  this  pressure  will  be  continued  from  3  to  4 
from  4  to  5,  and  so  on,  till  the  water  in  the  spout  has 
risen  to  a  level  with  that  in  the  pot. 


SPECIFIC  GRAVITY. 


The  specific  gravity  of  a  body  means  simply  its 
veight  compared  with  that  oT  anotlier  body  of  the  same 
«7.e.  When  we  say  that  substances,  such  as  lead  and 
jtones,  are  heavy,  and  that  others,  such  as  paper  and 
Teaihers,  are  light,  we  speak  comparatively  ;  that  is  to 
<ay,  that  the  first  are  heavy,  and  the  latter  light,  in 
comparison  with  the  generality  of  the  substances  in 
lature.  Mahogany  is  a  heavy  body  when  compared  to 
Tiany  other  kinds  of  wood,  but  light  when  compared  to 
«!tone.  Chalk  is  a  heavy  body  compared  to  coal,  but 
light  if  compared  to  metal.  Thus  our  notions  of  light 
and  heavy  are  vague  and  undefined,  and  some  standi  rd 
of  comparison  is  required,  to  which  the  weight  of  all 
other  bodies  may  be  referred.  The  body  which  has 
been  adopted  as  a  standard  of  reference  is  distilled 
water.  When  the  specific  gravity  of  bodies  is  to  be 
estimated,  it  is  necessary  simply  to  weigh  the  body 
under  trial  in  water.  If  a  piece  of  gold  be  weighed  in 
a  glass  of  water,  the  gold  will  displace  just  as  much 
water  as  is  equal  to  its  own  bulk  ;  a  cubic  inch  of 
water  must  make  way  for  a  cubic  inch  of  gold.  The 
bulk  alone    is    to    be    considered,  the    weight    having 


316 

rthing  to  do  with  the  quantity  of  watev  displaced  ;   fai,r)[ 
cubic  inch  oi"  gold  docs  not  occupy  more  space,  and  •  - 
lerefore  will  not  displace  more  water,  than  a  cubic  inch 
-i"  ivory,  or    any  other    substance    that    will    sink   in 
water. 

The  gold  will  weigh  less  in  water  than  it  did  out 
of  it,  on  account  of  the  upward  pressure  of  the  parti- 
cles of  water,  which  in  some  measure  supports  the  gold, 
and,  by  so  doing,  diminishes  its  weight.  If  the  body 
under  trial  be  of  the  same  weight  as  the  water  in  which 
if  is  immersed,  it  will  be  wholly  supported  by  it;  if  h 
be  heavier,  the  water  will  offer  some  resistance  to  it<i 
descent ;  and  this  resistance  will  in  all  cases  be  tho 
same  to  bodies  of  equal  bulk,  whatever  be  theif 
weight.  All  bodies  of  the  same  size,  therefore,  lose 
the  same  quantity  of  their  weight  when  completely 
immersed  in  water.  A  body  weighed  in  water  loses  as 
much  of  its  weight  as  is  equal  to  that  of  the  watei 
it  displaces;  so  that  were  this  water  put  into  the  seals 
to  which  the  body  is  suspended,  it  would  restore  th? 
balance. 

When  a  body  is  weighed  in  water,  in  order  t< 
ascertain  its  specific  gravity,  it  may  either  be  sus- 
pended to  a  hook  at  the  bottom  of  the  basin  of  the 
balance,  or,  taking  off  the  basin,  suspended  to  the 
arm  of  the  balance.  Novv 
supposing  that  a  cubic  inch 
of  gold  weighed  nineteen 
ounces  out  of  water,  and  lost 
one  ounce  by  being  weighed 
in  water,  the  cubic  inch  of 
water  it  displaces  must  weigh 
that  one  ounce  ;  consequently  gold  would  be  nineteen 
tim?s  as  heavy  as  water. 

'i'he  specific  gravity  of  a  body  lighter  than  wate; 
cannot  be  ascertained  in  the  same  manner.  If  a  body 
were  absolutely  light,  it  would  float  on  the  surface, 
without  displacing  a  drop  of  water  ;  but  bodies  iiave  all 
some  weight,  and  will,  therefore,  displace  some  quantity 
of  water.     \  body  lighter  than  water  will  not  sink  to  » 
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level  with  the  surface  of  the  water,  and  therefore  will 
not  displace  so  much  water  as  is  equal  to  its  bulk,  but  a 
quantity  equal  to  its  weight.  A  ship  sinks  to  some 
depth  in  water,  and  the  heavier  it  is  laden  the  deeper  it 
sinks,  the  quantity  of  water  it  displaces  being  always 
equal  to  its  weight.  This  quantity  cannot,  however, 
at^ord  a  convenient  test  of  its  specific  gravity,  from  the 
difficulty  of  collecting  the  whole  quantity'of  water  dis- 
pUicpd,  and  of  measuring  the  exact  bulk  of  the  body 
immersed. 

In  order  practically  to  obtain  the  specific  gravity  ot 
a  body  whicii  is  lighter  than  water,  a  heavy  one,  whose 
■ipccific  gravity  is  known,  must  be  attached  to  it,  and 
tliey  must  be  immersed  together  :  the  specific  gravity 
of  the  lighter  body  may  then  be  easily  calculated. 

Bodies  which  have  exacily  the  same  specific  gmvity 
as  water,  will  remain  at  rest  in  whatever  situation  the^y 
are  placed  in  water.  If  a  piece  of  wood,  by  being 
impregnated  with  a  little  sand,  be  rendered  precisely  of 
the  weight  of  an  equal  bulk  of  water,  it  will  rem  i in 
stationary  in  whatever  part  of  a  vessel  of  w.it 'r  it  be 
placpd.  [f  a  few  drops  of  water  be  pourcil  into  the 
vessel  (so  gently  as  not  to  increase  thfur  monuMiluin  by 
giving  them  velocity,)  they  would  mix  with  the  wal.r 
■  t  the  surface,  and  not  sink  lower. 

The  specific  gravity  of  finids  is  found  by  means  of  an 
mstrnment  called  an  hydrometer.  It  con- 
sists of  a  tliin  glass  ball,  a,  with  a  graduated 
lube,  B,  and  the  specific  gravity  of  the  liquid 
«  estimated  by  the  depth  to  wl.»'ch  tiie 
instrument  sinks  in  it;  for  the  less  the 
.specific  gravity  of  the  fluid,  the  further  will 
the  instrument  sink  in  it. — There  is  a 
smaller  ball,  c,  attached  to  the  instrument 
below,  which  contains  a  little  mercury  ;  but 
this  is  merely  for  the  purpose  of  e(iuip'>sin"- 
the  instrument,  that  it  may  remain  upright  in  tlie,  liquid 
uiid^r  trial. 

'r\if  wpight  of  a  substance,  when  n^t  eomparid  lo 
i\utof  any  oilier,  is  perfectly  arbitrary  ;  and  when  w.ateV'* 

27* 


318 

!s  adopted  as  o  standard,  we  may  denominate  its  wei^j^ht 
by  any  niuTibor  we  pleasr^ ;  but  then  the  weiglit  of  all 
bodies  tried  by  this  standard  must  be  signiiied  bv  pro- 
portional numbers.  If  we  call  the  weight  of  water,  for 
example,  1,  then  that  of  gold  would  be  19  ;  or,  if  we 
call  the  weight  of  water  1000,  that  of  gold  would  be 
19,000.  In  short,  the  specific  gravity  indicates  how- 
much  more  or  less  a  body  weighs  than  an  equal  bulk 
<jl  water. 


SPRINGS,  FOUNTAINS,  &,C. 

The  water  belonging  to  our  globe  exists  in  various 
states.  It  is  the  same  water  which  successively  forms 
seas,  rivers,  springs,  clouds,  rain,  and  sometimes  hail, 
snow,  and  ice.  When  the  first  rays  of  the  sun  warm 
the  surface  of  the  earth,  the  heat,  by  separating  the 
particles  of  water,  transforms  them  into  vapour,  wliich, 
being  lighter  than  the  air,  ascends  into  the  atmosphere. 
The  atmosphere  diminishing  in  density  as  it  is  more 
distant  from  the  earth,  the  vapour  which  the  sun  causes 
to  exhale,  not  only  from  seas,  rivers,  and  lakes,  buc 
likewise  from  the  moisture  on  the  land,  rises  till  it 
reaches  a  region  of  air  of  its  own  specific  gravity,  and 
there  it  remains  stationary.  By  the  frequent  accession 
of  fresh  vapour,  it  gradually  accumulates,  so  as  to  form 
those  large  bodies  of  vapour  which  we  call  clouds ;  and 
these  at  length  becoming  too  heavy  for  the  air  to 
support,  fall  to  the  earth  in  the  form  of  rain.  If  tiie 
watery  particles  retained  the  state  of  vapour,  they 
would  descend  only  till  they  reached  a  stratum  of  air 
of  their  own  specific  gravity ;  but  during  their  fall, 
several  of  the  watery  particles  come  within  the  sphere 
of  each  other's  attraction,  and  unite  in  the  form  of  a 
drop  of  water.  The  vapour,  thus  transformed  into  a 
shower,  is  heavier  than  any  part  of  the  atmosphere, 
und  consequently  descends  to  the  earth.  Observe,  that 
if  the    waters    were  never   drawn   out  of  the    earth, 


ftlft 

vegetation  would  be  destroyed  by  the  excess  of  moisture  ; 
if,  on  the  other  hand,  the  phints  were  not  nourished  ana 
refreslied  by  occasional  showers,  the  drought  would  be 
equally  fatal  to  them.  Were  the  clouds  constantly  in  a 
state  of  vapour,  they  could  never  fall  to  the  ground  ;  or 
were  the  power  of  attraction  more  than  sufficient  to 
convert  the  vapour  into  drops,  it  would  transform  the 
cloud  into  a  mass  of  water,  wiiich,  instead  of  nourishing, 
would  destroy  the  produce  of  tlie  earth.  We  cannot 
consider  any  part  of  Nature  attentively  without  being 
struck  with  admiration  at  the  wisdom  it  displays;  we 
cannot  contemplate  these  wonders  without  feeling  our 
hearts  glow  with  admiration  and  gratitude  towards  their 
bounteous  Author. 

Water,  then,  ascends  in  the  form  of  vapour,  and 
descends  in  that  of  rain,  snow,  or  hail,  all  of  which 
ultimately  become  water.  Some  of  this  falls  into  the 
various  bodies  of  water  on  the  surface  of  the  globe,  the 
remainder  upon  the  land. — Of  the  latter,  part  re-ascends 
in  the  form  of  vapour,  part  is  absorbed  by  the  roots  of 
vegetables,  and  part  descends  into  the  bowels  of  the 
earth,  where  it  forms  springs.  The  only  difference 
between  rain  and  spring  water  consists  in  the  foreign 
particles  which  the  letter  meets  with  and  dissolves  in 
its  passage  through  the  various  soils  it  traverses.  Spring 
water  being  more  pleasant  to  the  taste,  and  more 
transparent,  is  commonly  supposed  to  be  more  pure 
than  rain  water.  Excepting  distilled  water,  however, 
rain  water  is  really  the  most  pure  we  can  obtain  ;  it 
is  this  which  renders  it  insipid,  whilst  the  various  salts 
and  diflerent  ingredients  dissolved  in  spring  water,  give 
it  a  species  of  flavour,  without  in  any  degree  affecting 
its  transparency  ;  and  the  filtration  it  undergoes  through 
gravel  and  sand  in  the  bowels  of  the  earth  cleanses  it 
from  all  foreign  matter  which  it  has  not  the  power  of 
dissolving. 

When  rain  falls  on  the  surface  of  the  earth,  it  con- 
tinues making  its  way  downwards  through  the  pores 
and  crevices  in  the  ground.  Several  drops  meet  in 
their  subterraneous  passage,  unite,  and  form   a  Iutv# 
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rivulet;  thia,  in  its  progress,  meets  with  otluT  rivuk-ts 
of  a  similar  description,  and  they  pursue  their  couise 
together  in  the  interior  of  the  earth,  till  tliey  are  stopped 
by  some  substance  which  they  cannot  penetrate  ;  for 
ihough  we  have  said  that  water  under  strong  eonipre?- 
fiion  penetrates  the  pores  of  gold,  when  acted  upon  by 
no  other  force  than  gravity,  it  cannot  make  its  way 
even  through  a  stratum  of  clay.  This  species  of  earth, 
ihough  not  remarkably  dense,  being  of  great  tenacii\, 
will  not  admjt  the  passage  of  water.  When,  therefore, 
•t  encounters  any  substance  of  this  nature,  its  progresj 
is  stopped,  and  the  pressure  of  the  accuuiulating  waters 
form  a  bed,  or  reservoir. 

Tlie  next  figure  represents  a  section  of  the  interior  of 
a  hill  or  mountain,  a  is  a  body  of  water  such  as  has 
been  described,  which,  when  filled  up  as  high  as  B  (by 
die  continual  accession  of  waters  it  receives  from  the 
ducts  or  rivulets  a,  a,  a,  a.)  finds  a  passage  out  of  the 
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fiavity ;  and.  impelled  by  gravity,  runs  on,  till  it  make? 
Its  way  out  of  the  ground  at  the  side  of  the  hill,  and 
Jliere  forms  a  spring,  c.  7^hp  spring,  during  its  pnssnge 
from  B  to  c,  rises  occasionally  upon  the  same  pri.ieipls 
that  water  rises'  in  the  spout  of  a  tea-pot,  but  it  cannot 
mount  above  the  level  of  the  reservoir,  whence  it 
h.'sues ;  it  must  therefore  find  a  passage  to  some  part  of 
the  surf  ice  of  the  earth  that  is  lower  or  nearer  the 
centre  than  the  reservoir. — Water  may  thus  be  con- 
veyed to  every  part  of  a  town,  and  even  to  the  up])er 
stories  of  the  houses,  provided  that  it  be  originally 
brought  from  a  height  superior  to  any  to  wliich  it  is 
tonveyed. 


Reservoirs  of  water  are  seldom  formed  near  the 
^  mmit  of  a  hill,  for  in  such  elevated  situations  there 
c&n  scarcely  be  a  sufficient  number  of  rills  to  supply 
one;  and  without  a  reservoir  there  can  be  no  spring. 
In  sucli  situations,  therefore,  it  is  necessary  to  dig  deep 
wells,  in  order  to  meet  with  a  spring ;  and  then  it  can 
rise  in  the  well  only  as  high  as  the  reservoir  whence  it 
flows. 

When  reservoirs  of  water  are  formed  in  very  elevated 
situations,  the  springs  which  feed  them  descend  from 
liigher  hills  in  the  vicinity.  There  is  a  lake  on  the  very 
summit  of  Mount  Cenis  which  is  supplied  by  the  spring 
of  the  iiigher  Alps  surrounding  it. 

A  syphon  is  an  instrument  commonly  used  to  draw 
o(f   liquids  from  large    casks   or   other    vessels  which 
cannot  be  easily  moved.     It  consists  simply  of  a  bended 
l.ube.     If  its  two  legs  are  of  equal   length,   and   hlled 
(vith  liquid,  if  held  perfectly  level  though  turned  down- 
fvards,  the   liquid  will    not  flow  out,   but   remain   sus- 
pended  in  the  tube ;   for  there    is  no    pressure  of  the 
itmospiiere  above  the  liquid,  while  there  is  a  pressure 
from  below  upon  the  open  ends  of  the  tube  ;   and  /^^ 
«o  long  as  tliis  pressure  is  equal  on  both  ends,  the   j      \ 
Uquid   cannot   flow   out;  but  if  the   smallest  in- 
clination be  given  to  the  syphon,  so  as  to  destroy 
the  equilibrium  of  the  water,  it  will  immediately 
flow  from  the  lower  leg.     When  syphons  are  used 
to   draw   oft'  liquids,  the    legs    are    made    of   unequal 
lengths,  in  order  to  render  the  pressure  of  the  liquid 
unequal ;  the  shorter  leg  is  immersed  in  the  casks,  and 
the  liquid  flows  out  through  the  longer.     To  accomplish 
this,  it  is  however  necessary  to  make  the  liquor  rise  in 
the  shorter  leg,  and  pass  over   the  bended  part  of  the 
tube,  which  is  Iiigher  than  the  level  of  the  liquor  in  the 
cask.     There  are  two  modes  of  doing  this:  one  is,  after 
immersing  the  shorter  leg  in  the  liquor  to  be  drawn  off', 
to  suck  out  the  air  of  the  tube  from  the  orifice  of  the 
lungpr  leg  ;  tiien  the  liquor  in  the  cask,  which   is  ex- 
posed to  liie  pressure  of  the  atmosphere,  will  be  forced 
by  it  into  the  tube  which  is  relieved  from  pressure.    Aa 
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long  as  the  tube  continues  full,  no  air  can  gain  admit- 
tance ;  the  liquor  will  therefore  flow  on  till  the  cask  is 
emptied.  The  other  mode  is  to  fill  the  syphon  with  the 
liquor,  then  stopping  the  two  ends  with  the  fingers, 
immerse  the  shorter  leg  in  the  vessel,  and  the  same 
elTect  will  follow.  In  either  case,  the  water  in  the 
highest  part  of  the  syphon  must  not  be  more  than  abouj 
32  feet  above  the  reservoir;  for  the  pressure  of  the  at 
mosphere  will  not  support  a  greater  height  of  water. 

The  phenomena  of  springs  which  flow  occasionally 
and  occasionally  cease,  may  often  be  explained  by  the 
principle  of  the  syphon.  The  reservoir  of  water  which 
supplies  a  spring  may  be  considered  as  the  vessel  of 
liquor  to  be  drawn  otl*,  and  the  duct  the  syphon,  having 
Its  shorter  leg  opening  in  the  reservoir,  and  its  longer  at; 
the  surface  of  the  earth  whence  the  spring  flows ;  bm 
as  the  water  cannot  be  made  to  rise  in  the  syphon  b) 
either  of  the  artificial  modes  which  we  have  mentioned, 
the  spring  will  not  begin  to  flow  till  the  water  in  th« 
reservoir  has  risen  above  the  level  of  the  highest  part 
of  the  syphon  :  it  will  then  commence  flowing  upon  the 
principle  of  the  equilibrium  of  fluids;  but  it  will  con- 
tinue upon  the  principle  of  the  syphon  ;  for,  instead  ol 
ceasing  as  soon  as  the  equilibrium  is  restored,  it  will 
continue  flowing  as  long  as  the  opening  of  the  duct  is 
in  contact  with  the  water  in  the  reservoir.  Spring* 
which  do  not  constantly  flow  are  called  intermitting 
and  are  occasioned  by  the  reservoir  being  imperfectli 
supplied. 


ON  THE  MECHANICAL  PROPERTIES  OF  AIR. 

We  shall  now  examine  the  second  class  of  fluids, 
distinguished  by  the  name  of  aeiiform,  or  elastic  flui'l' 
the  principal  of  which  is  the  air  we  breathe,  which  sf>» 
rounds  the  earth,  and  is  called  the  atmosphere.  TIjc.im 
is  a  great  variety  of  elastic  fluids,  but  they  differ  only  in 
their  chemical,  not  in  their  mechanical  properties ;  and 


it  is  the  latter  we  are  to  examine.  There  is  no  attrac- 
tion of  cohesion  between  the  particles  of  elastic  fluids, 
so  that  the  expansive  power  of  heat  has  no  adversary  to 
contend  with  but  gravity  ;  any  increase  of  temperature, 
therefore,  expands  elastic  fluids  prodigiously,  and  a 
diminution  proportionately  condenses  them.  The  most 
essential  point  in  which  air  differs  from  other  fluids  is 
by  its  spring  or  elasticity  :  that  is  to  say,  its  power  of 
increasing  or  diminishing  in  bulk,  according  as  it  is  less 
or  more  compressed — a  power  of  which  liquids  are  al- 
most wholly  deprived. 

The  atmosphere  is  thought  to  extend  to  about  the  dis- 
tance of  4.5  miles  from  the  earth  ;  and  its  gravity  is 
such,  that  a  man  of  middling  stature  is  computed  to 
sustain  the  weight  of  about  14  tons.  Such  a  weight 
would  crush  him  to  atoms,  were  it  not  that  air  is  also 
contained  within  our  bodies,  the  spring  or  elasticity  of 
which  counterbalances  the  weight  of  the  external  air, 
and  renders  as  insensible  of  its  pressure.  Besides  this, 
the  equality  of  pressure  on  every  part  of  the  body,  en 
ables  us  more  easily  to  support  it ;  when  thus  diffused, 
we  can  bear  even  a  much  greater  weight,  without  any 
considerable  inconvenience.  In  bathing  we  support  the 
weight  and  pressure  of  the  ^ter,  in  addition  to  that  of 
the  atmosphere  ;  but  this  pressure  being  equally  distri- 
buted over  the  body,  we  are  scarcely  sensible  of  it : 
whilst  if  the  shoulders,  the  head,  or  any  particular  part 
of  the  frame  were  loaded  with  the  additional  weight  of 
a  hundred  pounds,  we  should  feel  severe  fatigue.  On 
the  other  hand,  if  the  air  within  a  man  met  with  no  ex- 
ternal pressure  to  restrain  its  elasticity,  it  would  distend 
his  body,  and  at  length  bursting  the  parts  which  confine 
it,  put  a  period  to  his  exi.stence.  The  weight  of  the  at- 
mosphere, therefore,  so  far  from  being  an  evil,  is  essen- 
tial to  our  existence.  AV'hen  a  person  is  cupped,  the 
swelling  of  the  part  under  the  cup  is  produced  by  taking 
away  the  pressure  of  the  atmosphere  :  in  consequence 
of  which  the  internal  air  distends  the  part. 

A  colamn   of  air  reaching  to  the  top  of  the  atmoa 
phere,  and  whose  base  is  a  square  inch,  weighs  15  lb» 
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•vhen  the  air  is  heaviest.  The  rule  that  fluids  p>"es8 
equally  i"  all  directions  applies  to  elastic  fluids  as  well 
as  to  li(]uids  :  therefore,  evt-ry  square  inch  of  our  bodies 
sustains  a  |)ressure  of  15  lbs.  and  the  weight  of  tlie 
whole  atmosphere  may  be  computed  by  calculating  the 
number  of  square  inches  on  the  surface  of  the  eauh, 
and  multiply  them  by  15. 

The  weight  of  a  small  quantity  of  air  may  be  ascer- 
tained by  exhausting  the  air  from  a  bottle,  and  weighing 
the  bottle  thus  empited.  Suppose  that  a  bottle  six  cubic 
niches  in  dimension,  weighs  two  ounces;  if  the  air  be 
then  introduced,  and  the  bottle  re-weighed,  it  will  be 
Ibund  heavier  by  nearly  two  grains,  showing  that  six 
cul)ic  inclies  of  air  (at  a  moderate  temperature)  weigh 
about  two  grains.  In  estimating  the  weight  of  air,  the 
temperature  must  always  be  considered,  because  heat, 
by  rarefying  air,  renders  it  lighter.  Tlie  same  principle 
indeed  applies,  almost  without  exception,  to  all  bodie.«i. 
In  order  to  ascertain  the  specific  gravity  of  air,  the 
same  bottle  may  bo  filled  with  water,  and  the  weight  of 
six  cubic  inclies  of  water  will  be  nearly  1667  grains:  so 
that  the  weight  of  water  to  that  of  air,  is  about  B.'i.S  to  1. 
A  barometer  is  an  instrument  which  indicates  the 
state  of  the  weather,  by  sli^wing  the  weight  of  the  at- 
mosphere.  It  is  extremely  simple  in  its  con- 
struction, and  consists  of  a  glass  tube,  4  b, 
about  three  feet  in  length,  and  open  only  at 
one  end.  This  tube  must  first  be  filled  with 
mercury,  then  stopping  the  open  end  with  the 
fingr-r,  it  is  immersed  in  a  cup,  c,  which  con- 
tains a  little  mercury.  Part  of  the  mercury 
wliich  was  in  the  tul)e  now  falls  down  into  the 
cup,  leaving  a  vacant  space  in  the  ii|)per  part 
of  the  tube,  to  which  the  air  cannot  gain 
access.  This  space  is  therefore  a  perfect 
vacuum  ;  and  consequently  the  mercury  in  the  tube  is 
relieved  from  the  prrssui'e  Oi  the  nnnosphere,  whilst 
that  in  the  cup  remains  exposed  to  il  ;  iherefiire  the 
pressure  of  the  air  on  the  mercury  in  the  cup  supports 
lliat  in  the  tube,  and  prevents  it  from  lalling ;  thus  the 
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equilibrium  of  the  mercury  is  destroyed  only  to  preserve 
ihe  general  equilibrium  of  Huids.  Thit,  simple  apparatus 
is  all  that  is  essential  to  a  barometer.  The  tube  and  the 
cup  or  vase  are  fixed  on  a  board,  for  the  convenience  of 
suspending  it ;  the  board  is  graduated  for  the  purpose  of 
nscertaining  the  height  at  which  the  mercury  stands  in 
the  tube  :  and  the  small  moveable  metal  plate  serves  to 
show  ihat  height  with  great  accuracy.  The  weight  of 
the  atmosphere  sustains  the  mercury  at  the  height  of,  on 
An  average,  about  29^  inches  :  but  the  exact  height  de- 
pends upon  the  weight  of  the  atmosphere,  which  varies 
much  according  to  the  state  of  the  weather.  The  greater 
the  pressure  of  the  air  on  the  mercury  in  the  cup,  the 
higher  it  will  ascend  in  the  tube.  The  air,  therefore, 
generally  is  heaviest  in  dry  weather,  for  then  the  mer- 
cury rises  in  the  tube,  and  consequently  that  in  the  cup 
sustains  the  greatest  pressure  ;  and  thus  we  estimate  the 
dryness  and  fairness  of  the  weather  by  the  height  of  the 
mercury.  We  are  apt  to  think  the  air  feels  heavy  in 
bad  weather,  because  it  is  less  salubrious  when  impreg- 
nated with  damp.  The  lungs,  under  these  circumstan- 
ces, do  not  play  so  freely,  nor  <ioes  the  blood  circulate 
BO  well  :  thus  obstructions  are  frequently  occasioned  in 
the  smaller  vessels,  from  which  arise  colds,  asthmas, 
agues,  fevers,  610.  ^ 

As  the  atmosphere  diminishes  in  density  in  the  upper 
regions,  tiie  air  must  bo  more  rare  upon  a  hill  than 
in  a  plain  ;  and  this  difference  may  be  ascertained  by  the 
barometer.  This  instrument  is  so  exact  in  its  indications, 
that  it  is  used  for  the  pur])ose  of  measuring  the  height  of 
mountains,  and  of  estimating  the  elevation  of  balloons. 
Considerable  inconvenience  is  often  experienced  from 
the  thinness  of  the  air  in  such  elevated  situations.  It 
is  sometimes  oppressive,  from  being  insufficient  for  res- 
piration ;  and  the  expansion  which  takes  place  in  the 
more  dense  air  contained  within  the  body  is  often 
painful  :  it  occasions  distension,  and  sometimes  causes 
the  bursting  of  the  snialler  blood-vessels  in  tlie  nose  and 
ears.  Besides,  in  such  situations,  the  body  is  more 
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exposed  both  to  heat  and  cold ;  for  though  the  atmos. 
phere  is  itself  transparent,  its  lower  regions  abound  with 
vapours  and  exhalations  from  the  earth,  which  float  in 
It,  and  act  in  some  degree  as  a  covering,  which  pre- 
serves  us  equally  from  the  intensity  of  the  sun's  rays 
and  from  the  severity  of  the  cold. 

Now,  since  the  weight  of  the  atmosphere  supports 
mercury  in  the  tube  of  a  beirometer,  it  will  support  a 
column  of  any  other  fluid  in  the  same  manner ;  but  aa 
mercury  is  the  heaviest  of  all  fluids,  it  will  support  a 
higher  column  of  any  other  fluid  ;  for  two  fluids  are  in 
equilibrium,  when  their  heights  vary  inversely  as  theit 
densities  :  as,  for  instance,  if  a  cubic  foot  of  one  fluid 
weighs  twice  as  much  as  a  cubic  foot  of  the  other,  a 
column  of  the  first  ten  feet  in  height  will  weigh  as  much 
as  a  column  of  the  other  twenty  feet  in  height. — Thua 
the  pressure  of  the  atmosphere,  which  will  sustain  a 
column  of  mercury  of  thirty  inches,  is  equal  to  sustain, 
ing  a  column  of  water  about  thirty-four  feet  in  height. 
The  weight  of  the  atmosphere  is  therefore  as  great  as 
ihat  of  a  body  of  water  surrounding  the  globe  of  tha 
depth  of  thirty-four  feet;  for  a  column  of  air  of  the 
height  of  the  atmosphere  is  equal  to  a  column  of  water  of 
thirty-four  feet,  or  one  of  mercury  of  twenty-nine  inches, 
each  having  the  sjme  base. 

The  common  pump  is  constructed  on  this  principle. 
By  the  act  of  pumping,  the  pressure  of  the  atmosphere 
is  taken  off  one  part  of  the  surface  of  the  water ;  this 
part  therefore  rises,  being  forced  up  by  the  pressure 
communicated  to  it  by  that  part  of  the  water  on  the  sur. 
face  of  which  the  weight  of  the  atmosphere  continues  to 
act.  The  body  of  a  pump  consists  of  a  large  tube  or 
pipe,  whose  lower  end  is  immersed  in  the  water  which 
it  is  designed  to  raise.  A  kind  of  stopper,  called  a 
piston,  is  fitted  to  this  tube,  and  is  made  to  slide  up  and 
down  it,  by  means  of  a  metallic  rod  fastened  to  the 
C(  ntre  of  the  piston. 

The  various  parts  of  a  pump  are  here  delineated, 
i  B  is  the  pipe  or  body  of  the  pump ;  p  the  piston ;  v 
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a  valve,  or  little  door  in  the  piston, 
wh'ich,  opening  upwards,  admits  the 
water  to  rise  through  it,  but  prevents 
its  returning  ;  and  y  a  similar  valve  in 
the  body  of  the  pump  When  the 
pump  is  in  a  state  of  inaction;  the  two 
valves  are  closed  by  their  own  weight; 
but  when,  by  drawing  down  the  handle 
of  the  pump,  the  piston  ascends,  it 
raises  a  column  of  air  which  rested 
upon  it,  and  produces  a  vacuum  be- 
tween the  piston  and  the  lower  valve, 
y;  the  air  beneath  this  valve,  which 
is  immediately  over  the  surface  of  the 
water  consequently  expands,  and  forces  its  way  through 
it ;  the  water  then,  relieved  from  the  pressure  of  the 
air,  ascends  into  the  pump.  A  few  strokes  of  the 
handle  totally  exclude  the  air  from  the  body  of  the 
pump,  and  fill  it  with  water,  which,  having  passed 
through  both  the  valves,  flows  out  at  the  spout.  Thus 
Ihe  air  and  the  water  successively  rise  in  the  pump  on 
the  same  principle  that  the  mercury  rises  in  the  baro- 
meter. Water  is  said  to  be  drawn  up  into  a  pump  by 
suction ;  but  the  power  of  the  suction  is  no  otlier  than 
that  of  producing  a  vacuum  over  one  part  of  the  liquid, 
into  which  vacuum  the  liquid  is  forced  by  the  pressure 
of  the  atmosphere  on  another  part.  The  action  of 
sucking  through  a  straw  consists  in  drawing  in  and 
confining  the  breath,  so  as  to  produce  a  vacuum,  or  at 
least  to  lessen  materially  the  quantity  of  air,  in  the 
mouth ;  in  consequence  of  which,  the  air  within  the 
9traw  rushes  into  the  mouth,  and  is  followed  by  the 
liquid,  into  which  the  lower  end  of  the  straw  is  im- 
mersed. The  principle  is  the  same  ;  and  the  only  dif- 
ference consists  in  the  mode  of  producing  a  vacuum. 
In  suction,  the  muscular  powers  answer  the  purpose  of 
the  piston  and  valves.  The  distance  from  the  level  of 
the  water  in  the  well  to  the  valve  in  the  piston  ought 
not  to  exceed  thirty-two  feet,  otherwise  the  water 
would  not  be  sure  to  rise  through  that  valv«.  for  the 
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weight  of  the  air  is  sometimes  not  sufficient  to  raise  a 
column  of  mercury  more  than  twenty-eight  inches,  oi 
a  column  of  water  much  more  than  thirty-two  feet; 
but  when  once  it  has  passed  that  opening,  it  is  no  longer 
the  pressure  of  air  on  the  reservoir  which  makes  il 
ascend — it  is  raised  by  lifting  it  up,  as  you  wouW  raise 
it  in  a  bucket,  of  which  the  piston  formed  the  bottom. 
This  common  pump  is,  therefore,  called  the  sucking  and 
lifting  pump,  as  it  is  constructed  on  both  these  principles. 
The  forcing  pump  consists  of  a  forcing  power  added 
to  the  sucking  part  of  the  pump.  This  additional 
power  is  exactly  on  the  principle  of  the  syringe  ;  by 
raising  the  piston,  tlie  water  is  drawn  up  into  the  pump  ; 
and  by  making  it  descend,  it  is  forced  out.  The  large 
pipe,  A  B,  represents  the  sucking 
part  of  the  pump,  which  differs 
from  the  lifting  pump  only  in  its 
piston,  p,  being  unfurnislied  with  a 
valve,  in  consef[uence  of  which  the 
water  cannot  rise  above  it.  Wiien 
therefore,  the  piston  descends,  il 
shuts  the  valve  y,  and  forces 
the  water  (which  has  no  othei 
vent)  into  the  pipe,  d  ;  this  It, 
likewise  furnished  with  a  valve,, 
V,  which,  opening  outwards,  ad- 
mits the  water,  but  prevents  its 
return.  The  water  is  thus  first 
raised  in  the  pump,  and  then 
forced  into  the  pipe,  by  the  alternate  ascending  and  de- 
scending motion  of  the  piston,  after  a  few  strokes  of 
the  handle  to  fill  the  pipe,  from  whence  the  water  issues 
at  the  spout. 


ON  OPTICS. 


Optics  is  one  of  the  most  interesting  branches  of 
Natural  Philosophy  ;  it  is  the  science  of  vision,  and 
teaches  us  how  we  see  objects.     In  this  science,  bodies 
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are  divided  into  himinoiis,  opaque,  and  transparent. 
A  luminous  body  is  one  that  shines  by  its  own  lifxht — as 
the  sun,  the  fire,  a  candle,  die.  But  all  bodies  that 
shine  are  not  luminous;  polished  metal,  for  instance, 
vvlien  it  shines  with  so  much  brilliancy,  is  not  a  lun\". 
nous  body,  for  it  would  he  dark  if  it  did  not  receive 
light  from  a  luminous  body  ;  it  belongs,  therefore,  to 
the  class  of  opaque,  or  dark  bodies,  which  comprehend 
all  such  as  are  neither  luminous  nor  will  admit  the  li<rht 
to  pass  through  them  ;  and  transparent  bodies  are  those 
which  admit  the  light  to  pass  through  them,  such  as 
glass  and  water.  Transparent  or  pellucid  bodies  are 
frequently  called  mediums;  and  the  rays  of  light  which 
pass  through  them  are  said  to  be  transmitted  by  them. 
Light,  when  emitted  from  the  sun,  or  any  other  lumi- 
nous body,  is  projected  forwards,  in  straight  lines,  in 
every  possible  direction  ;  so  that  the  luminous  body  is, 
not  only  the  general  centre  whence  ail  the  rays  proceed, 
but  every  point  of  it  may  be  considered  as  a  centre 
which  radiates  light  in  every  direction.  A  ray  of  light 
is  a  single  line  of  light  pro-  ^^=:^,^^ 
jected  from  a  luminous  body  ;  iS^^^^^^^^^Si 
and  a  pencil  of  rays  is  a  collec-   ^s^^^^^^"^^  ^t, 

tion    of    rays    proceeding    from  ^^^~~J 

any  one  point  of  a  luminous  body. 

Philosophers  are  not  agreed  as  to  the  nature  of  light 
Some  maintain  the  opinion  that  it  is  a  body  consisting 
of  detached  particles,  which  are  emitted  by  luminouj 
bodies,  in  which  case  the  particles  of  light  must  be  in- 
conceivably minute  ;  since,  even  when  they  cross  each 
other  in  every  direction,  they  do  not  interfere  with 
each  other.  Others  suppose  it  to  be  produced  like 
sound,  by  the  undulations  of  a  subtle  fluid  diffuseo 
throughout  all  known  space.  In  some  respects,  light  ia 
obedient  to  the  laws  which  govern  bodies  ;  in  others,  it 
appears  to  be  in<lependent  of  them.  Thus,  though  its 
course  corresponds  with  the  laws  of  motion,  it  does  not 
seem  to  be  influenced  by  those  of  gravity  ;  for  it  hog 
never  been  discovered  to  have  weight,  though  a  variety 
of  experiments  have  been  made  with  a  view  of  ascei'' 
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taining  that    point.     We  are,  how6ver,  so  ignorant  of 

the  intimate  nature  of  liglit,  that  we  shall  confine  our 
attention  to  such  of  its  properties  as  are  well  ascer- 
tained. 

To  return  then  to  the  examination  of  the  effects  of 
the  radiation  of  light  from  a  luminous  body  ; — since  the 
rays  are  projected  in  straight  lines,  when  tliey  meet  with 
tin  opaque  body  through  which  they  are  unable  to  pass, 
they  are  stopped  short  iii  their  course;  for  they  cannot 
move  in  a  curve  line  round  the  body.  The  interruption 
of  the  rays  of  light  by  the  opaque  body  produces  there- 
fore  darkness  on  the  opposite  side  of  it ;  and  if  this 
darkness  fall  upon  a  wall,  a  sheet  of  paper,  or  any 
object  whatever,  it  forms  a  shadow ;  for  shadow  is 
nothing  more  than  darkness  produced  by  the  interven- 
tion of  an  opaque  body,  which  prevents  the  rays  of  light 
from  reaching  an  object  beiiind  it. 

^ B  If  the  luminous  body,  a,  be 

larger  than  the  opaque  body,  b 
the  shadow  will  gradijnlly  dimi- 
nish in  size  till  it  terminates  in  a 
point;  if  smaller,  the  shadow  will  continually  increase 
in  size,  as  it  is  more  distant  from  the  object  which  pro- 
jects it.  The  sha- 
dow of  a  figure,  a, 
varies  in  size,  ac- 
cording to  the  dis- 
tance of  the  several 
surfaces,  B,  c,  D,  E,  on 
which  it  is  described. 
Now  what  becomes  of  the  rays  of  light  which  opaque 
bodies  arrest  in  their  course,  and  the  interruption  of 
which  is  the  occasion  of  shadows  ?  This  leads  to  a  very 
important  property  of  light.  Reflection. 

When  rays  of  light  encounter  an  opaque  body,  which 
they  cannot  traverse,  pait  of  them  are  absorbed  by  it, 
and  part  are  reflected,  and  rebound  as  an  elastic  ball 
which  is  struck  against  a  wall.  Light,  in  its  reflection, 
is  governed  by  the  same  lavvs  as  solid  perf-ctly  elastic 
bodies.     If  a  ray  of  light  fall  perpendicularly  on  '<■•''■ 
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opaque  body,  it  is  reflected  back  in  the  same  line  towaHa 
the  point  whence  it  proceeded  ;  if  it  fall  obliquely,  it  is 
reflected  obliquely,  but  in  the  opposite  direction,  the 
angle  of  incidence  being  equal  to  the  angle  of  reflection. 
If  the  shutters  be  closed,  and  a  ray  of  the  sun's  lifl^ht 
admitted  through  a  very  small  aperture,  and  reflected  by 
a  mirror,  on  which  the  ray  falls  perpendicularly,  but 
one  ray  is  seen,  for  the  ray  of  incidence  and  that  of 
reflection  are  both  in  the  same  line,  though  in  opposite  ^ 
directions,  and  thus  ai'e  confounded  together.  The  ray, 
therefore,  which  appears  single,  is  in  fact  double,  being 
composed  of  the  incident  ray  proceeding  to  the  mirror 
and  the  reflected  ray  returning  from  the  mirror.  These 
may  be  separated  by  holding  the  mirror,  m, 
in  such  a  manner  that  the  incident  ray, 
A  B,  shall  fall  obliquely  upon  it ;  then  tho 
reflected  ray,  B  c,  will  go  off*  in  another 
direction.  If  a  line  be  drawn  from  the  point  of  inci- 
dence, B,  perpendicularly  to  the  mirror,  it  will  divide 
the  angle  of  incidence  from  the  angle  of  reflection,  and 
these  angles  will  be  equal. 

It  is  by  reflected  rays  only  that  we  see  opaque  objects. 
Luminous  bodies  send  rays  of  light  immediately  to  our 
pyes  ;  but  the  rays  which  they  send  to  other  bodies  are 
invisible  to  us,  and  are  seen  only  when  reflected  or 
transmitted  by  those  bodies  to  our  eyes. 

Let  us  now  examine  by  v/hat  means  the  rays  of  light 
(produce  vision.  They  enter  at  the  pupil  of  the  eye,  and 
oroceeding  to  the  retina,  an  expansion  of  the  optic  nerve, 
which  is  situated  at  the  backof  the  eye-ball,  there  describe 
the  figure,  colour,  and  (with  the  exception  of  size)  form  a 
complete  representation  of  the  object  from  which  they 
proceed.  If  the  shutters  be  closed,  and  a  ray  of  light 
admitted  through  a  small  aperture,  a  picture  may  be 
seen  on  the  opposite  wall  similar  to  that  which  is  deli- 
neated  on  the  retina  of  the  eye ;  it  exhibits  a  picture  in 
miniature  of  the  garden,  and  the  landscape  would  be 
perfect  were  it  not  reversed.  This  picture  is  produced 
«v  the  rays  of  light  reflected  from  the  various  objects 
ui  Iht  garden,  and  which  are  admitted  through  the  hole 
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in  the  window  shutter.  It  is  called  a  camera  obscura, 
dar/c  chamber,)  from  the  necessity  of  darkening  the 
room  in  order  to  exliibit  it. 

The  rays  from  the  glittering  weathercock  at  the  top 


of  the  building  a,  represent  it  at  a  ;  for  the  weathercock 
being  much  higher  than  the  aperture  in  the  shutter,  only 
a  few  of  the  rays,  which  are  reflected  by  it  in  an 
obliquely  descending  direction  can  find  entrance  there. 
The  rays  of  light  moving  always  in  straight  lines,  those 
which  enter  the  room  in  a  descending  direction  will 
continue  their  course,  in  the  same  direction,  and  will 
consequently,  fall  upon  the  lower  part  of  the  wall  op. 
posite  the  aperture,  and  represent  the  weathercock 
reversed  in  that  spot,  instead  of  erect  in  the  upper- 
most part  ol  the  landscape ;  and  the  rays  of  light  from 
the  steps.  E,  of  the  building,  in  entering  the  aperture, 
ascend,  and  describe  them  in  the  highest  instead  of  the 
iowe^r  part  of  the  landscape  ;  whilst  the  rays  proceeding 
from  the  part  which  is  to  the  left,  describe  it  on  the 
wall  to  the  right.  Those  which  are  reflected  by  the 
walnut-tree,  c  D,  to  the  right,  delineate  its  figure  in  the 
picture  to  the  left,  c  d.  Thus  the  rays,  coming  in 
different  directions,  and  .proceeding  always  in  straight 
lines,  cross  each  other  at  their  entrance  through  the 
apertures ;  those  from  above  proceed  below,  those  from 
the  right  go  to  the  left,  those  from  the  left  towards  the 
right ;  thus  every  object  is  represented  in  the  picture  as 
occupying  a  situation  the  very  reverse  of  that  which  it 
does  in  nature,  excepting  the  flower-pot,  e  f,  which, 
though  its  position    is    reversed,  does   not    change    its 
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V.  uation  in  the  landscape,  for  being  immediately  in  front 
ot  the  aperture,  its  rays  fall  perpendicularly  upon  it, 
and  consequently  proceed  perpendicularly  to  the  wall, 
where  they  delineate  the  object.  It  is  thus  that  the 
picture  of  objects  is  painted  on  the  retina  of  the  eye. 
The  pupil  of  the  eye,  through  which  the  rays  of  light 
enter,  represents  the  aperture  in  the  window-shutter ; 
and  the  image  delineated  on  the  retina  is  exactly  similar 
to  the  picture  on  the  wall. 

The  different  apparent  dimensions  of  objects  at  dif 
ferent  distances  proceed  from  our  seeing,  not  the  objects 
themselves,  but  merely  their  image  on  the  retina.  Here 
is  represented  a  row  of  trees,  as  viewed  in  the  camera 


ob.scura  ;  the  direction  of  the  rays  from  the  objpcis  to 
the  image  is  expressed  by  lines.  Observe  that  the  ray 
which  comes  from  the  top  of  the  nearest  tree,  and  thai 
which  comes  from  the  foot  of  the  same  tree,  meet  at 
the  aperture,  forming  an  angle  of  about  twenty-five 
degrees  ;  this  is  called  the  angle  of  vision,  being 
that  under  which  we  see  the  tree.  These  rays 
cross  each  other  at  the  aperture,  and  represent  the  tree 
inverted  in  the  camera  obscura.  The  dimensions  of  the 
image  are  considerably  smaller  than  tliose  of  the  object, 
but  the  proportions  are  perfectly  preserved.  Tiie  upper 
and  lower  ray  from  the  most  distant  tree,  form  an  angle 
of  not  more  tlian  twelve  or  fifteen  degrees,  and  an  image 
of  proportional  dimensions.  Thus  two  objects  of  the 
same  size,  as  the  two  trees  of  the  avenue,  form  figures 
of  dilFerent  sizes  in  the  cameira  obscura,  according  to 
their  distance,  or,  in  other  words,  according  to  the  angle 
of  vision  under  which  they  are  seen. 

In  sculpture  we  copy  Nature  as  she  really  exists  ;  in 
painting  we  represent  her  as  she  appears  to  us — that  i? 
to  say,  we  do  not  copy  the  objects,  but  the  image  tliey 
ftrm  on  the  retina  of  ihe  eye. 
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We  cannot  judge  of  thp  velocity  of  a  body  in  tnolion 
un'tjss  we  know  its  distance  ;  for,  supposing  two  men  to 
get  off  at  the  same  moment  from  a  and  b,  to  walk  eacli 
to  the  end  of  their  respective  lines  c  and  d,  if  they  per- 
form  their  walk  in  the  same  space  of  time,  they  must 
have  proceeded  at  a  very  different 
rate  ;  and  yet  to  an  eye  situated  a! 
E,  they  will  appear  to  have  moved 
with  equal  velocity,  because  they 
will  both  have  gone  through  an 
equal  number  of  degrees,  though 
over  a  very  unequal  length  of 
grounrl. — Sight  cannot  be  implicitly 
relied  on  ;  it  deceives  us  both  in 
regard  to  the  size  and  the  distance 
of  objects — indeed  our  senses  would 
be  very  liable  to  lead  us  into  error,  if  experience  did 
not  set  us  right.  Nothing  more  convincingly  shows 
how  requisite  experience  is  to  correct  the  errors  of  sight, 
than  the  case  of  a  young  man  who  was  blind  -from  his 
infancy,  and  who  recovered  his  sight  at  the  age  of  four- 
teen, by  the  operation  of  couching.  At  first  he  had  no 
idea  eitiier  of  the  size  or  distance  of  objects,  but  ima- 
gined that  everything  he  saw,  touched  his  eyes  ;  and  it 
was  not  till  after  having  repeatedly  felt  them,  and 
walked  from  one  object  to  another,  that  he  acquired  an 
idea  of  their  respective  dimensions,  their  relative  situa- 
tions, and  their  distances. 

Since  an  image  is  formed  on  the  retina  of  each  of  our 
"^yes.  It  would  seem  that  we  ought  to  see  objects  double, 
hi  fact,  however,  we  do  not ;  and  perhaps  the  best  so- 
lution which  has  been  offered  of  the  difficulty  is  this, 
that  the  action  of  the  rays  on  the  optic  nerve  of  each 
eye  is  so  perfectly  similar,  that  they  produce  but  a  single 
sensation  ;  the  mind,  therefore,  receives  the  same  idea 
from  the  retina  of  both  eyes,  and  conceives  the  object 
to  be  single.  Besides,  each  eye  refers  the  object  to 
exactly  the  same  place,  from  which  we  unconsciously 
conclude  that  there  can  be  but  one  object.  Persons 
afflicted  with  a  disease  in  one  eye,  which  prevents  th'^ 
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riys  of  light  from  affecting  it  in  the  same  manner  as  tK 
other,  frequently  seedouljle. 

The  image  of  an  object  in  a   looliing-glass  is  not  ■»« 
verted,  because  the  rays  do  not  enter  the  niirrc*  uy  <> 
small  aperture,  and  cross  each  other,  as  they  do  at  'h^ 
orilioe  of  a  camera  obscura,  or  the  pupil  of  the  eye. 

When  a  man  views  himself  in  a  mirror,  the  ray» 
from  his  eyes  fall  perpendicularly  upon  it,  and  are  re 
fleeted  in  the  same  line  ;  they  proceed  therefore,  as  it 
they  had  come  from  a  point  behind  the  glass,  an» 
the  same  etfect  is  produced  as  if  they  proceeded  froiv 
an  image  of  tiic  ouject  described  behitul  the  glass,  ane 
situated  there  in  tiie  same  manner  as  the  object  before 
it.  This  is  not  the  case  only  with  respect  to  rays 
falling  perpendicu'ailv  on  the  glass,  but  witli  all  others. 
— Thus,  a  ray  proceeding  fn.m  the  point  c  to  D  is 
reflected  to  a,  and  arrives 
there  in  the  same  manner  as 
if  it  had  proceeded  from  r, 
a  point  behind  the  glass,  ai 
the  same  distance  from  it  as 
c  is  in  front  of  it. 

A  man  cannot  see  himself  in  a  mirror  if  he  stand  tf 
the  right  or  to  the  left  of  it,  because  the  incident  rays 
falling  obliquely  on  the  mirror  will  be  reflected  obliquely 
in  the  opposite  direction,  the  angles  of  incidence  an(? 
reflection  being  equal. 

There  are  three  kinds  of  mirrors  used  in  optics  ;  thf 
plane  or  flat,  which  are  the  common  mirrors,  convej 
mirrors,  and  concave  mirrors.  The  refl'''Ction  of  tht 
two  latter  is  very  diflerent  from  that  of  the  formi-r. 

The  plane  mirror  which,  as  we  have  seen,  does  no* 
alter  the  direction  of  the  reflected  ravs,  forms  nn  in.ag* 
behind  the  glass  exactly  similar  to  tfie  object  before  it  ; 
for  it  forms  an  image  of  each  point  of  the  obji  ct  a- 
the  same  distance  behind  the  mirror,  that  the  point 
is  before  it;  and  these  images  of  the  ditli n  nt  points 
together  make  up  one  image  of  the  whole  obj'  ct.  A 
convex  mirror  has  the  property  of  making  the  r*  fl.  cted 
rays  diverge,  by  which  means  it  diminisiics  the  image  ; 
aiid   a  concave  mirror  makes  the   rays  converge,  and 
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under  certain  circumstances,  magnifies  the  image.  Let 
us  begin  by  examining  tiie  reflection  of  a  concave  mirror^ 
when  mis  is  ibrmed  by  a  portion  of  the  exterior  surface 
of  a  sphere.  If  several  paralbl  rays  fall  upon  it,  that 
ray  only  which,  if  prolonged,  would  pass  through  the 
centre,  or  axis  of  the  mirror,  is  perpendicular  to  it.  In 
order  to  avoid  confusion,  we  have  drawn  only  three 
parallel   lines,  ab,  cd,  ef,  to  represent  rays  falling  on 

the  convex  mirror,  mn  ; 
the  middle  ray,  you  will 
ohsf  rve,  is  perpendicu- 
lar to  the  mirror,  the 
others  fall  on  it  oblique- 
ly.— The  three  rays 
being  parallel  would  all 
be  perpendicular  to  a 
flat  mirror  ;  but  no  ray 
can  fall  perpendicularly 
on  a  spherical  mirror, 
which  is  not  directed  towards  the  centre  of  the  sphere,  just 
as  a  weight  falls  perpendicularly  to  the  earth  when  gravity 
attracts  it  towards  the  centre.  In  order,  therefore,  that 
rays  may  fall  perpendicularly  to  the  mirror  at  b  and  f, 
the  rays  must  be  in  the  direction  of  the  dotted  lines 
which  meet  at  the  centre,  c,  of  the  sphere,  of  which  the 
mirror  forms  a  portion. 

Now  let  us  observe  in  what  direction  the  three  rays 
kB,  CD,  EF,  will  be  reflected.  The  middle  ray  falling 
perpendicularly  on  the  mirro"  will  be  reflected  in  the 
*ame  line  ;  the  two  others  falling  obliquely,  will  be  re- 
flected obliquely  to  g  and  h,  for  the  dotted  lines  are  perpen- 
diculars, wiiich  divide  their  angles  of  incidence  and  re- 
jection, or  they  will  proceed  as  ifthey  came  from  the  point 
L  ;  and  since  we  see  objects  in  the  direction  of  the  reflect- 
»d  ray,  we  shall  see  an  image,  answering  to  that  which 
would  be  produced  by  a  body  placed  at  l,  which  is  the 
ooint  at  which  the  refl<'Cted  rays,  if  continued  tlirough 
die  mirror,  would  unite  and  form  an  image.  This  point 
IS  equally  distant  from  the  surface  and  centre  of  the 
spliere,  and  is  called  the  imaginary  focus  of  the  mirror. 
A.  focus  is  a  point  at  which   rays   unite  : — the   focus  t» 
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ivliich  parallel  rays  converge  is  called  the  principal 
focus.  In  the  present  case  the  focus  is  called  an  ima- 
jinary  fjcus,  because  the  rays  only  appear  to  unite  there, 
or  rather  proceed  after  reflection  in  the  same  direction  as  if 
they  came  from  behind  the  mirror,  from  that  point ;  for  they 
do  not  pass  through  the  mirror,  since  they  are  reflected 
by  it. 

A  concave  mirror  is  formed  of  a  portion  of  the  internal 
surface  of  a  hollow  sphere,  &c.,  and  its  peculiar  property 
js  to  make  the  rays  of  light  converge.  If  three  parallel 
raysf  a  b,  c  D,  e  f,  fall  on  the  concave 
mirror,  m  n,  the  middle  ray  will  be  re-  j^ — 
fleeted  in  the  same  line,  being  in  the  ^  .---"i 
direction  of  the  axis  of  the  mirror,  and  ""---._ 
the  two  others  will  be  reflected  obliquely  %- 
as  they  fall  obliquely  on  the  mirror. 
I'he  two  dotted  perpendiculars  divide  their  angles  of 
incidence  and  reflection  ;  and  in  order  that  these  angles 
may  be  equal,  the  two  oblique  rays  must  be  reflected  to 
L,  where  they  will  unite  to  the  middle  ray.  Thus, 
when  any  number  of  parallel  rays  fall  on  a  concave 
mirror,  they  are  all  reflected  to  a  focus;  for  in  propor- 
lion  as  the  rays  are  more  distant  from  the  axis  of  the 
mirror,  they  fall  more  obliquely  upon  it,  and  are  more 
jbliqui  ly  reflf?cted  ;  in  consequence  of  which  they  come 
10  a  focus  in  the  direction  of  the  axis  of  the  mirror  ; 
and  this  point  is  not  an  imaginary  focus,  (as  with  the 
convex  mirror,)  but  the  true  focus  at  which  the  rays 
unite.  If  rays  fall  convergent  on  a 
concave  mirror,  they  are  sooner  brought 
to  a  focus,  L,  than  parallel  rays ;  their 
tocus  is  therefore  nearer  to  the  mirror 
M  N.  Divergent  rays  are  brought  to  a 
more  distant  focus  than  parallel  rays, 
where  the  focus  is  at  l  ;  but  the  principal  focus  of 
mirrors,  either  convex  or  concave,  is 
equally  distant  from  the  centre  and 
the  surface  of  the  sphere.  If  a  me- 
tallic concave  mirror  of  polished  tin 
be  exposed  to  the  sun,  the  rays  will 
be  collecied  into  a  very  brilliant  focus;  and  a  piec« 
28 
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of  paper  lield  in  this  focus  will  take  fire  ;  for  rays  of 
iight  cannot  be  concentrated  without  accumulating  a 
proportional  quantity  of  heat ;  hence  concave  mirrors 
have  obtained  the  name  of  burn- 
ing mirrors.  If  a  burning  taper 
be  placed  in  the  focus,  the  ray 
which  falls  in  the  direction  of 
the  axis  of  the  mirror  will  ba 
reflected  back  in  the  same  line  ; 
but  two  other  rays,  drawn  from 
the  focus,  and  falling  on  the  mirror 
at  B  and  f,  will  be  reflected  to  a  and  e. — Therefore  the 
rays  which  proceed  from  a  light  placed  in  the  focus  of 
a  concave  mirror  fall  divergent  upon  it,  and  are  reflected 
parallel  ;  it  is  exactly  the  reverse  of  the  former  figure, 
in  v/hich  the  rays  fell  parallel  on  the  mirror,  and  weie 
reflected  to  a  focus.  In  other  words,  when  the  incident 
rays  are  parallel,  the  reflected  rays  converge  to  a 
focus  ;  when  the  incident  rays  proceed  from  the  focus, 
they  are  reflected  parallel  ;  this  is  a  very  important  law 
of  optics. 


ON  REFRACTION  AND  COLOURS. 

Refraction  is  the  eflect  which  transparent  med'ums 
produce  on  light  in  its  passage  through  them.  Oppque 
bodies  reflect  the  rays,  and  transparent  bodies  transmit 
them ;  but  it  is  found  that  if  a  ray,  in  passing  from  one 
medium  into  another  of  different  density,  fall  obliquely, 
it  is  turned  out  of  its  course.  The  power  which  causes 
the  deviation  of  the  ray  is  not  fully  understood  ;  but 
the  appearances  are  the  same  as  if  the  ray  (supposing  it 
to  be  a  succession  of  moving  particles,  which  is  for  this 
purpose  the  most  convenient  way  of  considering  it) 
were  attracted  by  the  denser  medium  more  strongly  than 
by  the  rarer.  Let  us  suppose  the  two  mediums  to  be 
air  and  water  :  when  a  ray  of  light  passes  from  aii  into 
water,  it  appears  to  be  more  strongly  attracted  by  ths 
latter.     If  then  a  rav,  ab,  fall  perpendicularly  on  water, 
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the  attraction  of  water  acts  in  the  same  direction  f^ 
the  course  of  the  ray ;  it  will  not  thfrefore  cause  a 
deviation,  and  the  ray  will  proceed  straiglit  on  to  e  ; 
but  if"  it  fall  obliquely  as  the  ray  c  b, 
the  water  will  attract  it  out  of  its  <^^,_J^  -  ^^i 
course.  Let  us  suppose  the  ray  to  —  =  ==— -^ 
have  readied  the  surface  of  a  denser 
medium,  and  that  it  is  there  affected 
by  its  attraction.  If  not  counteracted 
by  some  other  power,  this  attraction 
would  draw  it  perpendicularly  to  the  "  ^  " 
water  at  B,  towards  E  ;  but  it  is  also  impelled  by  its  pro- 
jectile force,  which  the  attraction  of  the  denser  medium 
cannot  overcome ;  the  ray,  therefore,  acted  on  by  both 
these  powers,  moves  in  a  direction  between  them,  and 
instead  of  pursuing  its  original  course  to  d,  or  being  im 
plicitly  guided  by  the  water  to  e,  proceeds  towards  F 
so  that  the  rays  appear  bent  or  broken. 

If  a  shilling  be  placed  at  the 
bottom  of  an  empty  teacup,  and 
the  teacup  at  such  a  distance 
from  the  eye  that  the  rim  shall 
hide  the  shilling,  ij  will  become 
visible  by  filling  the  cup  with 
water.  In  the  first  instance,  the 
rays  reflected  by  the  shilling  are 
directed  higher  than  the  eye,  but 
when  the  cup  is  filled  with  water,  they  are  refracted  by 
its  attraction,  and  bent  downwards  at  quitting  it,  so  as 
to  enter  the  eye.  When  the  siiilling  becomes  visible  by 
the  refraction  of  the  ray,  you  do  not  see  it  in  the  situa- 
tion which  it  really  occupies,  but  an  image  of  it  higher 
in  the  cup  ;  for  as  objects  always  appear  to  be  situated 
in  the  direction  of  the  rays  which  enter  the  eye,  the 
shilling  will  be  seen  in  the  direction  of  the  refracted 
ray  at  B.  The  manner  in  which  an  oar  appears  bent 
in  water  is  a  similar  effect  of  refraction.  When  we 
see  the  bottom  of  a  clear  stream,  the  rays  which  it  re- 
flects, being  refracted  in  their  passage  from  the  watei 
into  the  air,  will  make  tlie  bottom  appear  more  elevated 
than  it  really  is,  and  the  water  will  consequ&utly  appear 
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More  shallow.  Accidents  have  frequently  been  occa 
siont'd  by  this  circumstunce ;  and  boys  who  are  in  the 
habit  of  bathing  should  be  cautioned  not  to  trust  to  the 
apparent  sliallownoss  of  water,  as  it  will  always  prove 
deeper  than  it  appears. 

I'he  refraction  of  light  prevents  our  seeing  the  hea- 
venly bodies  in  their  real  situation.  The  light  they 
send  to  us  being  refracted  in  passing  into  the  atmos- 
pheie,  we  see  the  sun  and  stars  in  the  direction  of  the 
refracted  ray.  If  the  sun  were  immediutely  over  our 
heads,  its  rays  falling  perpendicularly  on  the  atmos- 
phere would  not  be  refracted,  and  we  should  then  see  it 
in  its  true  situation.  To  the  inhabitiints  of  the  torrid 
zone,  whore  the  sun  is  sometimes  vertical,  its  rays  are 
then  not  refracted.  There  is,  however,  another  ol)stacle 
to  see  the  heavenly  bodies  in  their  true  situation,  which 
affects  them  in  the  tori'id  zone  as  well  as  elsewhere. 
Light  is  about  eight  minutes  and  a  half  in  its  passage 
from  the  sun  to  the  earth  ;  therefore,  when  the  rays 
reach  us,  the  sun  has  quitted  the  spot  he  occupied  on 
their  departure  ;  yet  we  see  him  in  tlie  direction  of 
those  rays,  and  consequently  in  a  situation  which  he 
had  abandoned  eiglit  minutes  and  a  half  before.  In 
speaking  of  the  sun's  motion,  we  mean  his  apparent 
motion,  produced  by  the  diurnal  rotation  of  the  earth, 
for  tiie  eliect  being  the  same,  whether  it  be  our  earth 
or  the  heavenly  bodies  which  move,  it  is  more  easy  to 
represent  tilings  as  they  appear  to  be,  than  as  they 
really  are.  The  refraction  of  the  sun's  rays  by  the 
atmosphere  renders  the  days  longer,  as  it  occasions  our 
seeing  an  image  of  the  sun,  both  before  he  rises  and 
after  he  sets  ;  for  below  the  horizon  he  still  shines  upon 
the  atmospiiere,  and  his  raj^s  are  thence  refracted  to  the 
earth.  So  likewise  we  see  an  image  of  the  sun  before 
he  rises,  the  rays  that  previously  tail  upon  the  atmos- 
phere being  reflicted  to  the  earth. 

If  light  radiating  from  a  luminous  body  continues  to 
pass  through  a  medium  of  thn  same  density  its  direction 
remains  unciuing)  d  ;  but  if  it  passes  from  one  medium 
io  anotiier  of  a  dijferml,  its  direction  becomes  different; 
Mid  the  auy;le  formed   by  lines  represenliug  the  former 
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K^ud  hfter  directions  makes  whnt  is  called  the  angle  »f 
rrfraclion. 

When  rays  of  light  fall  perpendicuhirly  on  a  surface 
(hey  are  not  at  all  refracted — the  exceptions  to  this  rule, 
if  anv,  are  so  rare  that  they  need  not  he  noticed.  But 
wiien  they  fall  obliquely  on  the  surface  of  the  second 
medium,  if  they  pass  from  a  less  to  a  more  dense  me- 
dium they  are  turned  towards,  if  from  a  more  to  a  less 

i  dense  medium  they  are  turned  from  a  perpendicular  to 
that  surface.  If,  however,  they  fall  veiy  obliquely  they 
are  reflected,  instead  of  being  reiVacted.  If  the  density 
of  the  medium  gradually  increase  they  will  describe  a 
curve  ;  as,  for  instance,  when  they  pass  through  the 
atmosphere.  When  the  two  opposite  surfaces  of  a  me- 
dium are  parallel,  the  direction  of  the  ray  is  changed, 
but  after  passing  the  medium  it  becomes  parallel  to  its 
(brmer  path.  Thus  in  passing  through  a  pane  of  glass; 
the  rays  sutler  two  refractions,  which  being  in  contrary 
directions,  produce  nearly  the  same  effect  as  if  no  re- 
*"ractiou  had  taken  place. 

A  A  represents  a  thick  pane  of  glass  seen  edgeways. 
When  the  ray  b  approaches  the  glass  ^ 

at  c  it  is  refracted  by  it ;  and,  instead 
of  continuing  its  course  in  the  same 
direction,  it  passes  through  the  pane 
to  d;  at  that  point,  returning  into  the 
air,  it  is  again  refracted  by  the  glass, 
but  in  the  contrary  direction,  and  in  consequence  pro- 
ceeds to  E.  Now  the  ray  b  c  and  the  ray  d  e  being 
parallel,  the  light  does  not  appear  to  have  suffered  any 
refraction  ;  for  if  a  ray  of  light  passes  from  one  medium 
into  another,  and  through  that  into  the  first  again,  tlie 
two  refractions  being  equal  and  in  opposite  directions, 
no  sensible  effect  is  produced  ;  for  the  direction  is  the 
same,  and  the  little  space  by  which  the  ray  is  thrown 
to  one  side,  is  necessarily  less  than  the  thickness  of  the 
medium,  and  the  thickness  of  a  pane  of  glass  is  too  lilile 
to  be  worth  considering.  But  this  is  the  case  only  when 
the  two  surfaces  of  the  refracting  mi  diuu)  are  parallel 
to  each  other:  if  they  are  not,  the  two  refractions  may 
be  made  in  the  same  direction,  and  may  cause  the 
rays  to  oomc  to  a  focus  at  a  point  beyond  the  ineilmm. 
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D   is  a  double  concave, 


Lenses  are  of  various  forms  as  here  represented 
is  called  a  plano-convex,  from 
having  one  side  fiat,  and  tlie 
other  roundf'd  ;  b  is  a  pUmo- 
concave,  having  one  side  hol- 
low ;  c  is  a  double-convex, 
and  has  both  sides  rounded ; 
with  both  sides  hollow ;  e  is  a  meniscus  (so  called 
from  its  moon  shape,)  and  has  one  side  convex,  and 
tlie  other  concave.  The  property  of  those  which  have 
a  convex  surface  is  to  collect  rays  of  light  to  a  focus  ; 
and  those  which  have  a  concave  surface  to  disperse 
them. 

The   following  diagram  will    give  some    idea  of  tha 
manner  in  which  light  is  affected  bv  being  transmittea 
through  media  of  greater  density  and  bounded  by  plane 
convex,  or  concave  surfaces  : 
■7 


The  following  will  show  how  parallel,  &c.,  rays  ar« 
brought  to  a  focus   by  convex,  or  nradc   to  diverge   b} v.. 
concave  lenses : 


It  is  evident  that  convergent  ravs  brcome  more  eon. 
vergent  with  cotivex  lensf^-s.  and  divergent  rays  n\)rt 
divergent  with  concave  lenses. 

We  shall  next   explain  the  rc.'fraolions  of  a  irianiw-iapq 
piece  of  gla.sa  called   a  prism.     The  sides  ari*  flat :   it- 
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cannot  therefore  bring  (lie  rays  to  a  h 
cu.s,  nor  can  its  rf  fraction  be  similar  to 
tliut  of  a  H-it  pane  of  glass,  becauso 
it  lias  not  two  sidrs  parallel.  The  re- 
fractionf?  of  the  light,  on  entering  and  on  quitting  the 
prism,  are  bolh  in  tiie  s-rtme  direction.*  On  entering 
ihc  prism  p,  the  ray  is  r.'fr.icted  from  b  to  c,  and  on 
quitting  it,  from  c  to  d.  If  the  window-shutters  be 
closed,  and  a  ray  of  liglit,  admitted  throngh  a  small 
ap'  rturp,  fall  upon  a  prisin,  it  will  bp  refracted,  and  a 
=![)  ctrum,  A  B,  representing  all   tiie  colours  of  the  rain- 

b^nv  will  be  formed 
on  [\ip  opposite  wall. 
It  is  ditlicult  to  con- 
ceive how  a  piece  of 
white  glass  can  pro- 
duce such  a  variety  of 
brilliant  colours;  but  the  fact  is,  that  the  colours  are 
not  fornud  by  the  prism,  but  existed  in  the  ra}''  previous 
to  its  refraction  ;  for  the  white  rays  of  the  sun  are  com- 
pospd  of  coloured  rays,  which  when  blended  togr-ther, 
apppar  colourless  or  white. 

Sir  Isaac  Newton,  to  whom  we  are  indebted  for  the 
most  important  discoveries  respecting  light  and  colours, 
was  the  lirst  who  divided  a  white  ray  of  light,  and 
ibund  it  to  consist  of  an  assemblage  of  coloured  rays, 
ivhich  formed  an  image  upon  the  wall,  such  as  is  ex- 
libited,  in  which  are  displayed  the  following  series  of 
colours — red,  orange,  yellow,  green,  blue,  indigo,  and 
I'iolet.  Now  a  prism  separates  tiiese  coloured  rays  by 
refraction.  It  appears  that  the  coloured  rays  have 
difl'erent  degrees  of  refrangibilitv  ;  in  passing  through 
the  prism,  therefore,  thiry  take  difl'erent  directions, 
according  to  their  susceptibility  of  refr.iction.  The 
violet  rays  deviate  most  from  their  original  course, 
they  appear  at  one  end  of  the  spectrum,  a  b.  Con 
tiguous  to  the  violet  are  the  indigo  rays,  being  tliose 
which  have  somewhat  less  relrangibility  ;  then  follow,  in 

*  Tills  will  at  once  af>])par,  as  in  the  (.RSf  ofttie  lens,  by  drMwing 
perpfttviiculars  to  the  surface  of  the  prism  where  the  ray  eatera 
ftiid  quit«  it. 
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suocpssjon,  the  blue,  green,  yellow,  ornnge,  and  lastly, 
the  red,  which  are  the  Uast  refrangible  of  the  coloured 
rays.  The  union  of  these  colours,  in  the  proportions  in 
which  they  appear  in  the  spectrum,  produces  in  us  the 
(dea  of  wliiteness.  If  a  card  be  painted  in  compart- 
ments with  these  seven  colours,  and  whirled  rapidly  on 
a  pin,  it  will  appear  white.  But  a  more  decisive  proof 
of  the  comjwsilion  of  a  white  ray  is  afforded  by  re- 
uniting these  coloured  rays,  and  forming  with  them  a 
rny  of  while  light.  This  can  be  done  by  letting  the 
coloured  rays,  which  have  been  separated  by  a  prism, 
fall  ui)on  a  lens,  which  will  make  ihem  converge  to  a 
focus;  and  whi-n  thus  re-united,  they  will  appear  white, 
as  they  did  before  refraction.  The  prism,  p,  separates 
a  ray  of  white  light 
into  seven  coloured 
.•ays  ;  and  the  lens,  ll, 
jrings  them  to  a  focus 
at  F,  where  they  again 
appear  white.  'I'hus  by 
means  of  a  prism  and  a  lens,  we  can  take  a  ray  of  \\  hitt 
iigli*.  to  pieces,  and  put  it  together  again. 

This  division  of  a  ray  of  white  light  into  different 
colours,  being  caused  by  the  unequal  refrangibiliiy  of 
the  diiicrenl  coloured  rays,  must  take  place,  more  or 
(ess,  whenever  the  ray  suffers  refraction.  Tlius  the 
rainbow,  which  exhibits  a  series  of  colours  so  analogaus 
to  tiiose  of  the  spectrum,  is  formed  by  the  refraction  of 
the  sun's  ravs  in  their  iiassaue  throuyh  a  shower  of  rain, 
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every  drop  of   which  acts  as   a  prism,  in   separating  the 
coloured  rays  as  they  pass  through  it. 

A  body  appears  to  be  of  the  colour  which  it  reflects  ; 
as  we  see  it  only  by  reflected  rays,  it  can  appear  but  of 
the  colour  of  those  rays.  Thus  grass  is  green,  because 
it  absorbs  all  except  the  green  rays ;  it  is,  therefore, 
tnese  only  which  the  grass  and  trees  reflect  to  our  eyes, 
and  which  make  them  appear  green.  The  sky  and 
flowers,  in  the  same  manner,  reflect  the  various  colours 
of  which  they  appear  to  us :  the  rose,  the  red  rays  ;  th« 
violet,  blue  ;  the  jonquil,  the  yellow,  &c.  If  any  one 
should  imagine  that  these  are  the  permanent  colours  of 
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tV.t^  grasf?  and  flowers,  hf^  would  be  mistaken.  When 
ever  we  see  tliose  colours  the  objects  must  bt 
illuminated  ;  and  lighi,  from  whatever  source  ii  pro 
c^eds,  is  of"  the  same  nature,  composed  of  the  various 
ojloured  rays,  which  paint  the  grass,  the  flowers,  ana 
every  coloured  object  in  nature.  Objects  in  the  dark 
have  no  colour,  or  are  black,  which  is  the  same  thing. 
We  can  never  see  objects  without  light.  Light  is  com- 
posed of  colours,  therefore  there  can  be  no  light  without 
colours  ;  and  though  pvery  object  is  black,  or  without 
colour  in  the  dark,  it  becomes  coloured  as  soon  as  i) 
becomes  visible. 

Bodies  which  reflect  all  the  rays  are  white ;  those 
which  absorb  them  all  are  black.  Between  these  ex- 
tremes they  appear  lighter  or  darker,  in  proportion  to 
the  quantity  of  rays  they  reflect  or  absorb.  A  rose  is 
of  a  pale  red  ;  it  approaches  nearer  to  white  than  black, 
it  therefore  reflects  rays  more  abundantly  than  it  absorbs 
them.  Pale-coloured  bodies  reflect  all  the  coloured 
rays  to  a  certain  degree,  which  produces  their  paleness, 
approaching  to  whiteness;  but  one  colour  they  reflect 
more  than  the  rest  ;  this  predominates  over  the  white, 
and  determines  the  colour  of  the  body.  Since,  then, 
bodies  of  a  pale  colour  m  some  degree  reflect  all  the  rays 
of  light,  in  passing  through  the  various  colours  of  the 
spectrum,  they  will  reflect  them  all  with  tolerable 
brilliancy,  but  will  appear  most  vivid  in  the  ray  of 
their  natural  colour.  The  green  leaves,  on  the  contrary, 
art:  of  a  dark  colour,  bearing  a  stron^rer  resemblance  to 
black  than  to  white :  they  have,  therefore,  a  grealei 
tendency  to  absorb  thar.  to  reflect  rays.  Blue  often  ap- 
pears green  by  candle-light,  because  this  light  is  less 
pu.e  than  that  of  the  sur.  ;  and  when  refracted  by  a  prism, 
the  yellow  rays  predominate  :  and  as  the  admixture  of 
blue  and  yellow  forms  green,  the  superabundance  of 
veliow  gives  to  blue  bodies  a  greenish  hue. 

Tne  sun  appears  r<rd  through  a  fog,  owing  to  the 
red  rays  having  a  greater  momentum,  which  givea 
them  power  to  traverse  so  dense  an  atmosphere.  Fo-r 
ihe  same  reason  the  sun  generally  appears  red  at  rising 
and  Belling:  as  the  increased  quantity  of  atmosphere 
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ivliich  thf  oblique  rays  mu«t  traverse,  londeil  with  the 
liii^^is  and  vapours  which  are  usually  formed  at  those 
limes,  prevents  a  hirger  proportion  of  the  otlier  rays 
from  reaching  us.  The  colour  of  the  atmosphere, 
commonly  called  the  sky,  is  blue  ; — now  since  all  the 
rays  traverse  it  in  their  passage  to  the  earth,  it  would 
be  natural  to  infer  that  it  should  be  white  ;  but  we  must 
not  fiirget  that  we  see  none  of  the  rays  which  pass 
from  the  sun  to  the  earth,  excepting  those  which  meet 
our  eyf  3  ;  and  this  happens  only  if  we  look  at  the  sun, 
and  thus  intercept  the  rays,  in  which  case,  we  know  it 
appears  wiiite.  The  atmosphere  is  a  transparent  medium, 
through  which  the  sun's  rays  pass  freely  to  the  earth  ; 
but  wlien  reflected  back  into  the  atmosphere,  their  mo- 
mentum  is  considerably  diminished,  and  they  have  not 
all  of  them  power  to  traverse  it  a  second  time.  The 
momentum  of  the  blue  rays  is  least ;  these,  there- 
fore,  are  the  most  impeded  in  their  return,  and  are 
chi(-fly  reliected  by  the  atmosphere  ;  or  it  may  be  that, 
wilhout  any  question  of  momentum,  the  colour  which 
the  particles  of  air  must  readily  reflect  is  blue — just  as 
grass  reflects  the  green,  or  a  rose  the  red  rays.  This 
reflection  is  performed  in  every  possible  direction  ;  so 
that  wherever  we  look  at  the  atmosphere,  some  of  these 
rays  falls  upon  our  eyes  ;  hence  we  see  the  air  of  a  blue 
colour.  If  the  atmosphere  did  not  reflect  any  rays, 
though  the  objects  on  the  surface  of  the  earth  would  be 
illumined,  the  skies  would  appear  perfectly  black.  This 
would  not  only  be  very  melancholy,  but  it  would  be 
pernicious  to  the  sight,  to  be  constantly  viewing  bright 
objects  against  a  black  sk}''. 

When  bodies  change  their  colour,  as  leaves  which 
wither  in  autumn,  or  a  spot  of  ink  which  produces  an 
iron-mould  on  linen,  it  arises  from  some  chemicai 
change,  which  takes  place  in  the  internal  arrangemeni 
of  the  parts,  by  which  they  lose  their  tendency  to 
reflect  certain  colours,  and  acquire  the  power  of  re- 
flecting others.  A  withered  leaf  thus  no  longer  reflects 
the  blue  rays:  it  appears,  therefore,  yellow,  or  has  a 
slight  tejidency  to  reflect  several  rays  which  produce  a 
dingy   brown   colour.     An   ink-spot   on   linen   at  first 
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Absorbs  all  the  rays  ;  but  exposed  to  the  air,  it  under 
foes  a  chemical  change,  and  the  spot  partially  regains 
ns  tendency  to  reflect  the  yellow  rays  ;  and  such  is  the 
colour  of  the  iron  mould. 


ON  THE  STRUCTURE  OF  THE  EYE. 

The  body  of  tne  eye  is  of  a  spherical  form.  It  has 
wo  membraneous  coverings ;  the  external  one,  aaa,  is 
called  the  sclerotica :  this  has  a 
projection  in  that  part  of  the  eye 
which  is  exposed  to  view,  bb,  which 
is  called  the  cornea,  because,  when 
dried,  it  has  nearly  the  consistence 
of  very  fine  horn,  and  is  sufficiently 
transparent  for  the  light  to  obtain 
free  passage  tlirough  it.  Ttie  sec- 
ond membrane  which  lines  the  cornea,  and  envelopes 
the  eye,  is  called  the  choroid,  cc  .*  this  has  an  opening 
in  front,  just  beneath  the  cornep, 
which  forms  the  pupil,  dd,  through 
which  the  rays  of  light  pass  into 
the  eye.  The  pupil  is  surrounded 
by  a  coloured  border  of  fibres,  called 
the  iris,  ee,  v/hich  by  its  motion 
always  preserves  the  pupil  of  a  circular  form,  whether  it 
be  expanded  in  the  dark,  or  contracted  by  a  strong  light. 
The  construction  of  the  eye  is  so  admirable,  that  it  is 
capable  of  adapting  itself,  more  or  less,  to  the  circum- 
Btiuices  in  which  it  is  placed.  Iq  a  faint  light  the  pupil 
dilates  so  as  to  receive  an  additional  quantity  of  rays  ; 
and  in  a  strong  light  it  coRtracts,  in  order  to  prevent  the 
intensity  of  the  light  from  injuring  the  optic  nerve. 
The  eyes  suffer  pain,  when,  from  darkness,  they 
suddenly  come  into  a  strong  light ;  for  the  pupil  being 
dilated,  a  quantit)'  of  rays  rush  in  before  it  has  time  to 
contract.  And  when  we  go  from  a  strong  light  into 
obscurity  we  at  first  imagine  ourselves  in  total  dark- 
ness ;  for  a  sufficient  number  of  rays  cannot  gain 
admittance  into  the  contracted  pupil  to  enable  us  to 
distinguisih  objects ;  but  in  a  few  mlnutefi  it  dilates,  and 
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?  clearly  pv^rcpivp  what  wris  before  invisible.  Tlio  cho- 
id,  cc,  is  oovoied  willi  a  bltick  substance,  w'licii  serves 
CO  absorb  all  the  rays  that  are  irregularlv  reHected,  and 
to  convert  the  body  of  the  eye  into  a  more  perfect 
camera  obscura.  When  the  pupil  is  expanded  to  its 
utmost  extent,  it  is  capable  of  admitting  ten  times  the 
quantity  of  light  that  it  does  vv'hen  most  contracted.  In 
cats,  and  animals,  which  are  said  to  see  in  the  daiii, 
the  power  of  dilatation  and  contraction  of  the  pupil  is  still 
greater;  it  is  computed  that  their  pupils  may  receive 
one  hundred  times  more  light  at  one  tune  than  at 
another. — Within  these  coverings  of  the  eye-ball  are 
contained  three  transparent  substances,  called  humours. 
The  first  occupies  the  space  immediately  behind  the 
cornea,  and  is  called  the  aqueous  humour, //",  from  its 
liquidity  and  its  resemblance  to  water.  Beyond  this  is 
situated  tne  crystalline  humour,  gg,  which  derives  its 
name  from  its  clearness  and  transparency:  it  has  the 
form  of  a  lens,  and  refracts  the  rays  of  light  in  a  greatei 
degree  of  perfection  than  any  that  have  been  constructed 
by  art :  it  is  attached  by  fibres,  m  m,  to  each  side  of  the 
choroid.  The  back  part  of  the  eye,  between  th« 
crystalline  humour  and  the  retina,  is  filled  by  the 
vitreous  humour,  h  h,  which  derives  its  name  from  a  - 
resemblance  it  is  supposed  to  bear  to  glass  or  vitrified 
substances.  The  membraneous  coverings  of  the  eye 
are  intended  chiefly  for  the  preservation  of  the  relina, 
i  i,  which  is  by  ftir  the  most  important  part  of  the  eye,  as 
it  is  that  which  receives  the  impression  of  the  objects  oi 
sight.  The  retina  consists  of  an  expansion  of  the  optio 
nerve,  of  perfect  »YhiteiTess;  it  proceeds  from  the  brain, 
enters  the  eye  at  n  on  the  side  next  the  nose,  and  is 
finally  spread  over  the  interior  surface  of  the  choroid. 
The  rays  of  light  which  enter  the  eye  by  the  pupil,  are 
refracted  by  the  several  humours  in  their  passage 
through  them,  and  unite  in  a  focus  on  the  retina. 

Rays  proceed  from  bodies  in  all  possible  directions. 
We  must,  therefore,  consider  every  part  of  an  object 
vhich  sends  rays  to  our  eyes  as  j>oints  from  which  the 
rays  diverge,  as  from  a  centre.  Divergent  rays,  on 
entering  the  pupil,  do  not  cross  each  other  j  tne  pupil, 
however,  is  BufHoiesj&ly  large  to  admit  a  small  pencil  of 


thent  ;  and  those,  if  nnt  refVncTefl  tr)  a  foctis  by  the 
humours,  wouhl  continue  diverging-* after  they  had 
piissefl  the  pupil,  wouhl  fall  dispersed  upon  the  retina, 
and  thus  tlie  iniaiie  of  a  single  point  wouhl  he  expanded 
over  a  large  portion  of  the  retuia.  The  divergent  rays 
from  every  other  point  of  the  object  would  he  spread 
over  a  similar  extent  of  space,  and  would  interfere  and 
be  confounded  with  the  first,  so  that  no  distinct  imago 
could  be  formed  on  the  retina.  Tiie  refraction  of  the 
several  humours  unites  the  whole  of  a  pencil  of  rays, 
proeee(Ung  from  any  one  point  of  an  object,  in  a  corres- 
ponding  point  on  the  retina,  and  the  image  is  thus  ren- 
dered distinct  and  strong. 

That  imp3rfection  of  sight  which  arises  from  the  eyes 
being  too  prominent,  is  owing  to  the  crystalline  liumour 
being  too  convex  ;  in  consequence  of  which  it  refracts 
the  rays  too  much,  and  collects  them  into  a  focus,  before 
they  reach  the  retina.  From  tins  focus,  the  rays  pro. 
ceed  diverging,  and  consequently  form  a  very  confused' 
image  on  the  retina.  This  is  the  defect  of  short-sighted 
people  ;  and  it  is  remedied  by  bringing  the  object  nearei 
to  the  eye  ;  for  the  nearer  an  object  is  brought  to  the 
eye  the  more  divergent  the  rays  fall  upon  the  crystalline 
humour,  and  consequently  do  not  so  soon  converge  to  a 
focu.s.  Tins  focus,  therefore,  either  falls  upon  the  retina, 
or  at  least  approaches  nearer  to  it,  and  the  object  is  pro- 
portionally distinct.  The  nearer,  therefore,  an  object  is 
brought  to  the  crystalline  or  to  a  lens,  the  furtlier  the 
image  recedes  behind  it.  But  short-sighted  persons 
have  anotlier  resource  for  objects  which  they  cannot 
permit  to 'approach  their  eyes.  This  is  to  place  a  con- 
cave lens  before  the  eye,  in  order  to  increase  the  diver- 
gence of  the  rays,  the  effect  of  a  concave  lens,  being 
exactly  the  reverse  of  a  convex  one.  By  the  assistance 
of  such  glass-'-s,  therefore,  the  rays  i'rom  a  distant  ob|Pcl 
fall  on  the  pupil  as  divergent  as  those  from  a  less  distant 
object;  and  with  shortsighted  people,  they  throw  the 
image  of  a  distant  oV|ect  back  as  far  as  the  retina 
Those  who  suffer  from  the  crystalline  humour  being  too 
Hat,  apply  an  opposite  remedy  ;  that  is  to  say,  a  conve? 
lens  10  make  up  for  the  deficiency  of  convexity  of  ths 
30 
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crystalline  humour.  Thus  elderly  people,  the  humours 
3t"  whose  eyes  are  decayed  by  age,  are  under  the 
necessity  of  using  convex  sppctacles  ;  and  when  deprived 
of  that  resource,  they  hold  tlie  objects  at  a  distance 
from  their  eyes,  for  the  more  distant  the  object  is  from 
Ihe  crystalline,  the  nearer  the  image  will  be  to  it.  These 
two  opposite  defects  are  easily  comprehended  ;  but  tho 
greatest  difficulty  remains,  namely,  how  any  sight  can  be 
perfect;  for,  if  the  crystalline  humour  be  of  a  proper 
degree  of  convexity  to  bring  the  image  of  distant  objects 
to  a  focus  on  the  retina,  it  will  not  represent  near 
objects  distinctly  ;  and  if,  on  the  contrary,  it  be  adapted 
to  give  a  clear  image  of  near  objects,  it  will  produce  a 
very  imperfect  one  of  distant  objects.  Now  to  obviate 
this  difficulty,  and  adapt  the  eye  either  to  near  or  to  dis- 
tant objects,  power  is  given  to  us  to  increase  or  diminish 
in  some  degree  the  convexity  of  the  crystalline  humour, 
and  also  to  project  it  towards,  or  draw  it  back  from  the 
object,  as  circumstances  require.  In  a  young,  well  con- 
structed  eye,  the  fibres  to  wiiich  the  crystalline  humour 
is  attached,  have  so  perfect  a  command  over  it,  that  the 
focus  of  the  rays  constantly  falls  on  the  retina,  and  an 
image  is  formed  equally  distinct  both  of  distant  objects 
and  of  those  which  are  near.  We  cannot,  however,  see 
an  object  distinctly  if  we  bring  it  very  near  to  the  eye, 
because  the  rays  fall  on  the  crystalline  humour  too 
divergent  to  be  refracted  to  a  focus  on  the  retina.  The 
confusion,  therefore,  arising  from  viewing  an  object  too 
near  the  eye,  is  similar  to  that  which  proceeds  from  a 
flattened  crystalline  humour  ;  the  rays  reach  the  retina 
before  they  are  collected  to  a  focus.  ' 

We  conclude  this  subject  with  the  following  beautiful 
observations  on  the  eye,  from  the  pen  of  Addison  : 

Our  sif'ht  is  the  most  perfect  and  most  delightful  of 
all  our  senses.  It  fills  the  mind  with  the  largest  variety 
of  ideas ;  converses  with  its  object  at  the  greatest  distance, 
and  continues  the  longest  in  action  witnout  being  tired, 
or  satiated  witn  its  proper  enjoyments.  The  sense  of 
feeliuf  can  indeed  give  us  a  notion  of  extension,  shape, 
aii.l  all  otlier  ideas  that  enter  at  the  eye,  except  colours; 
Dut   at  the  same  time  it  is  very  much   straitened  unJ 
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eonfinod  in  its  operation,  to  the  number,  bulk,  and  dis 
taiice  of  ity  particular  obj' cts.  Our  sight  seems  de- 
sigaed  to  supply  till  these  defects,  and  may  be  considered 
as  a  more  delicate  and  ditFusivo  kind  of  touch,  thai 
spreads  itself  over  an  infinite  multitude  of  bodies,  com- 
prebends  the  largest  figures,  and  brings  within  ouj 
reacii  some  of  the  most  remote  parts  of  the  universe. 

It  is  this  sense  which  furnislies  the  imagination  with 
'ts  ideas.  We  cannot,  indeed,  have  a  single  image  in 
che  fancy  that  did  not  make  its  first  entrance  through  the 
sight  ;  but  we  have  the  power  of  retaining,  altering,  and 
compounding  those  images,  whicli  we  have  once  re- 
ceived, into  all  the  varieties  of  picture  and  vision  that 
are  most  agreeable  to  the  imagination  ;  for  by  this 
faculty  a  man  in  a  dungeon  is  capable  of  entertaining 
himself  with  scenes  and  landscapes  more  beautiful  than 
can  be  found  in  the  whole  compass  of  nature. 

A  beautiful  prospect  delights  the  soul,  as  much  as  a 
demonstration  ;  and  a  description  in  Homer  has  charmed 
inore  readers  than  a  chapter  of  Aristotle.  Besides,  the 
pleasures  of  the  imagination  have  this  advantage,  above 
ihose  of  the  understanding,  that  they  are  more  obvious, 
and  more  easy  to  be  acquired.  It  is  but  opening  the 
eye,  and  the  scene  enters.  The  colours  paint  themselves 
on  the  fancy  with  very  little  attention  of  thought  or 
application  of  mind  in  the  beholder.  We  are  struck,  we 
know  not  how,  with  the  symmetry  of  any  thing  we  see, 
and  immediately  assent  to  the  beauty  of  an  object,  with- 
out inquiring  into  the  particular  causes  and  occasions  of  it. 

A  man  of  polite  imagination  is  let  into  a  great  many 
pleasures,  that  the  vulgar  are  not  capable  of  receiving. 
He  can  converse  with  a  picture,  and  find  an  agreeal^le 
companion  in  a  statue.  He  meets  witii  a  secret  refresh- 
nnent  in  a  description,  and  often  feels  a  greater  satisfac 
lion  in  tiie  prospect  of  fields  and  meadows,  than  another 
does  in  the  possession.  It  gives  him,  indeed,  a  kind  of 
property  in  every  thing  he  sees,  and  mal<es  the  most 
uncultivated  parts  of  nature  administer  to  his  pleasures; 
so  that  he  looks  upon  the  world,  as  it  were,  in  another 
light,  and  discovers  in  it  a  multitude  of  charms,  that 
eonceal  themselves  from  the  generality  of  mankind. 
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SECTION  V. 


ON   ELECTRICITY. 

The  word  Electricity  denotes  a  peculiar  state,  of 
which  all  bodies  are  susceptible,  and  which  is  supposed 
to  depend  upon  the  presence  of  a  substance  called  the 
electric  fluid.  Some  of  its  phenomena  were  knovvn  to 
che  ancients,  particularly  those  attractions  and  repul- 
sions which  a  piece  of  amber,  after  being  rubbed, 
exhibits,  with  regard  to  feathers,  hairs,  and  other  light 
bodies;  and  it  was  from  its  power  of  drawing  lighi 
substances  to  it  when  rubbed,  that  the  Greeks  gave 
ambsr  the  name  e'cklro7i,  which  is  the  origin  of  the  word 
Eiocirieity.  Thales,  who  lived  six  centuries  before  the 
Christian  era,  was  the  first  who  observed  the  electrical 
properties  of  amber  ;  and  he  was  so  struck  with  the  ap- 
pearances, that  lie  supposed  it  to  be  animated.  Mr. 
Boyle  is  supposed  to  have  been  one  of  the  first  persons 
tvho  got  a  glimpse  of  the  electrical  light,  or  who  seems 
to  have  notiofd  il,  by  rubbing  a  diamond  in  the  dark. 
Sir  Isaac  Newton  was  the  first  who  observed  that  excited 
glass  atti'acted  light  bodies  on  the  side  opposite  to  that 
on  which  it  is  rubbed. 

•  An  electric  is  any  substance,  which  being  excited 
or  rubbed  by  the  hand,  or  by  a  woollen  cloth,  or  other 
means,  has  the  power  of  attracting  light  bodies.  If 
a  piece  of  sealing-wax  be  rubbed  briskly  with  the  sleeve 
of  your  coat,  a  silk  handkerchief,  &c.,  for  some  time, 
and  then  held  near  hair,  feathers,  bits  of  paper,  oi 
other  light  bodies,  they  will  be  attracted  ;  that  is,  tliey 
will  jump  up  and  some  of  them  will  adhere  to  the  wax. 
[fa  tube  of  glass,  or  small  phial,  be  rubbed  in  a  similai 
manner,  it  will  answer  much  better.  If  this  operation 
be  performed  in  the  dark,  something  luminous  will  be 
«een,  which  is  called  the  electric  malttr  or  JliUd ;  and 
.11  bodies  that   we   arc   acquainted  with  have   more    or 


/ess  of  It  in  the  ft  ;  though  it  seems  to  lie  dormant  till 
be  put  into  action  by  rubbing.  The  air,  and  every 
tiling,  is  full  of  this  fluid,  which  appears  in  the  shape 
of  sparks ;  the  rubbing  of  the  glass  with  the  han*"' 
collects  it  from  the  hand,  and  the  glass,  having  now  more 
than  its  natural  share,  parts  wiih  it  to  any  body  thct 
may  be  near  enough  to  receive  it.  The  substanc* 
rubbed  and  that  with  wliich  it  is  rubbed  are  always 
found  to  be  oppositely  electrified — the  one  body  having 
more  and  the  other  less  than  its  natural  share ;  indeed 
one  kind  of  Electricity  is  never  obtained  without,  at  the 
same  time,  the  productions  of  the  other.  Those  bodies 
wliich  have  been  called  Electrics,  will  not  convey  elec- 
tricity from  one  body  to  another,  and  therefore  they  are 
termed  Non-Conductoks.  The  most  remarkable  are^ 
s:lass,  and  all  vitreous  substances,  precious  stones,  resins, 
amber,  sulphur,  baked  wood,  wax,  silk,  cotton,  wool, 
hair,  feathers,  paper,  white  sugar,  air,  oils,  metallic  ox- 
ides, ail  dry  vegetable  substances,  and  all  hard  stones. 
Those  bodies,  which,  when  rubbed  ever  so  much,  do 
not  exhibit  electricity,  are  called  Non-Electrics.  They 
convey  electricity  from  one  body  to  another,  ai/d  there- 
fore are  denommated  Conductors  ;  they  as  are  capable 
of  having  electricity  developed  upon  them  by  friction  as 
those  bodies  which  have  been  called  "  electrics,"  but  it 
is  conducted  away  as  fast  as  it  is  produced.  Some  of 
diem  conduct  electricity  much  better  than  others.  The 
principal  conductors  are  the  metals,  charcoal,  all  fluids 
except  dry  airs  and  oils,  most  saline  substances,  and 
stony  substances.  Woollen  and  silk,  when  wet,  will, 
by  means  of  the  water,  conduct  electricity. 

When  a  body  has  more  than  its  natural  quantity  of 
this  fluid,  it  is  said  to  be  electrified  positively,  or  plus  ; 
and  when  it  has  less  than  its  natural  quantity,  it  is  said 
to  be  electrified  negatively,  or  tninus.  When  bodies 
are  electrified  either  of  these  ways,  they  repel  each 
other;  but  if  some  be  electrified  plus,  and  others  minus, 
they  mutually  attract ;  or  if  one  body  be  electrified  plus, 
and  the  other  not  electrified  in  either  way,  they  also  at- 
tract each  other. 


There  are  some  fishes  which  possess  the  extraordinary 
faculty  of  being  able,  at  pleasure,  to  communicate 
shocks,  like  those  of  an  electric  battery  or  galvanic  pile, 
to  any  animal  that  comes  in  contact  with  them.  They 
are  called  the  torpedo,  slie  gijmnotus  eleclricus.  and  the 
filurns  Indicus.  The  most  remarkable  of  these  is  the 
Gymnotus  Electricus  or  Electric  Eel,  which  is  frequently 
found  in  the  marshes  and  stagnant  pools  of  Guiana, 
and  other  countries  of  South  America.  The  shocks  they 
give  are  exceedingly  severe  ;  and  Humboldt  mentions  a 
road  which  has  been  totally  abandoned,  because  the 
mules,  in  crossing  a  wide  ford,  v/ere,  by  these  violent 
attacks,  often  paralysed  and  drowned.  Even  the  angler 
on  the  bank  was  not  exempt  from  danger,  the  shock 
being  conveyed  along  his  wetted  rod  and  fishing  line. 
The  Electric  Eel  is  sometimes  twenty  feet  long.  The 
electricity  of  all  those  fishes  is  exerted  by  them  only 
when  they  please,  and  of  course  only  while  they  are 
alive.  After  the  animal  has  discharged  its  electrical 
matter,  the  next  shock  is  weaker ;  and  when  the  animal 
is  exhausted,  it  has  lost  all  the  power  of  producing  an) 
effect  for  some  time. 

There  is  no  longer  any  doubt  that  the  cause  of  thun. 
der  is  the  same  with  that  whicih  produces  the  ordinary 
phenomena  of  electricity.  The  resemblance  between 
them  is  indeed  so  gieat,  that  we  cannot  believe  thunder 
itself  to  be  any  other  than  a  grander  species  of  elec- 
tricity. 


GALVANISM. 


Galvanism  is  so  intimately  connected  with  electricity, 
that  it  may  be  considered  as  a  branch  of  that  science. 
It  was  first  accidentally  discovered  in  the  chemical 
laboratory  of  M.  Lewis  Galvar.i,  professor  of  anatomy 
in  the  university  of  Bologna,  upon  the  following 
occasion.  The  lady  of  the  professor  being  of  a  delicatA 
hahit,  was  ortcasionallv  eupport(e<d   by  soqp  niade  frrft* 


fh^s  ag  a  restorative.  Soino  of  these  animals,  skinned 
for  that  purpose,  wore  lyiu<r  upoa  a  table  in  the 
laboratory  of  the  professor,  ii)  which  stood  an  electrical 
machine.  One  of  the  assistants,  in  experiment,  by 
accident  brought  the  point  of  the  scalpel  near  the  crural 
nerves  of  a  frog  recently  killed,  lying  not  far  from 
the  conductor  ;  the  muscles  of  the  limb  were  instantly 
set  in  motion,  bein^  agitated  with  stronjT  convulsions. 
By  a  long  series  of  new  experiments,  the  law  of  nature 
as  far  as  respects  the  influence  of  this  principle,  was 
investigated,  of  which  mere  accident  had  at  first 
afforded  him  a  glimpse  only.  Galvani  published  a 
treatise  on  the  suijjcct.  addressed  to  the  institute  of 
Bologna,  in  the  year  1791.  On  the  appearance  of  this 
work,  the  universal  attention  of  the  philosophers  of 
Europe  was  arrested.  This  discovery  was  made  at  a 
tune  when  something  more  than  hypothesis  wa? 
necessary  to  satisfy  the  mind  of  the  inquisitive  inquirer 
after  scientific  truth.  To  this  desire  may  be  referred 
the  almost  innumerable  experimetnts  which  were  made 
in  every  district  of  Europe,  inconsequence  of  this  pub- 
hcation  ;  by  which  means  the  science  became  considera- 
bly enriched  by  the  addition  of  a  great  variety  of  new 
facts,  by  contemporaries  and  successors,  insomuch  that 
it  is  said,  the  labours  of  Galvani,  the  original  discoverer 
bear  but  a  comparatively  small  proportion  to  what  have 
been  since  adduced  for  its  illustration. 

Galvani  found  that,  by  tiie  mere  agency  of  a  metallic 
substance,  where  he  had  no  reason  to  suspect  the 
presence  of  electricity,  the  limbs  of  a  recently  killed 
frog  were  convulsed ;  and  having  ascertamed  the  fact 
by  a  number  of  experiments,  he  in  the  course  of  his 
enquiries  found,  that  the  convulsions  or  contractions 
were  produced  only  when  dissimilar  metals  were  em- 
ployed. It  was  now  inferred  that  electricity  is  not 
only  produced  by  the  friction  of  bodies,  but  even  Dy 
the  mere  contact  of  certain  substances.  At  the  sama 
lime  it  was  admitted,  that  these  substances  must  have 
some  chemical  agency  or  action  upon  each  other, 
and  thut  the  eilect  produced  seems  to  bo  proportionate 


lO  the  d(»«:rp'e  of  chemical  action.  The  following  well 
known  facts  were  now  supposed  to  be  explained  by  tliis 
science.  Porter  taken  from  a  pewter  pot  has  always 
been  hold  by  connoisseurs  in  that  liquor  to  be  better 
tlinn  when  taken  tVotn  china  or  glass  :  this  was  now 
s  lid  to  arise  from  a  certain  decomposition  effected  by 
aieans  of  the  liquor  in  tiie  vessel — the  porter,  and  the 
saliva  on  the  under  lip  coming  in  contact  with  the 
metal.  Pure  mercury  retains  its  metallic  splendour  a 
long  time,  but  its  amalgam  with  tin,  &c.  is  almost 
immediately  oxydated  or  tarnished.  Inscriptions  of 
very  ancient  date,  on  pure  lead,  hnve  been  found  in  a 
perf-ct  state,  while  others  of  modern  times,  made  on 
compoutid  metals,  are  corroded  and  scarcely  legible. 
WorKs  of  metal,  whose  parts  are  soldered  togetlier  by 
means  of  other  metallic  substances,  soon  tarnish,  or 
are  oxydated  al»out  the  places  in  which  the  different 
metals  are  joined.  So  likewise  is  the  copper  on  ships, 
which  is  fastened  on  by  means  of  iron  nails.  Zinc 
also  may  be  kept  a  long  time  under  water,  with 
scarcely  any  ciiange  ;  but  if  a  piece  of  silver  touch  the 
zinc  while  under  water,  there  will  be  very  soon  a 
sensible  oxydation.  Take  a  piece  of  zinc  and  place  il 
under  the  tongue,  and  lay  a  piece  of  silver  as  big  aa 
half  a  crown  on  the  tongue,  and  no  particular  taste 
will  be  observed  ;  but  bring  the  outer  edges  of  the 
metals  together,  and  a  very  disagreeable  taste  will  be 
perceived,  which  is  said  to  arise  from  the  decomposition 
of  ttie  saliva,  a  watery  fluid.  The  same  thing  may  be 
noticed  with  a  guinea  and  a  piece  of  charcoal.  These 
facts  have  been  thus  explained,  and  the  theory  generally 
admitted  : — The  conduclors  of  elec.ricity,  however  tl.'cy 
may  difler  from  each  other  in  their  conducting  powers, 
may  be  divided  into  two  classes.  The /F/-*^  class,  which 
are  oenominated  the  dry  ana  more  perfect  conauctors, 
consist  of  metallic  substances  and  charcofd  :  the  second 
class,  caileo  also  imperfect  conductors,  are  water,  acids, 
&c.  From  thes>e,  or  some  of  them,  all  Galvanic  Circ/rs, 
ds  they  are  named,  are  iOiniea. 
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/  Hitherto  thi.««  inflnpncft  or  agent  had  been  chiefly 
iiinvf^sl located  wit.'i  retererioe  to  its  operation  on  animal 
sutistances.  fiance  its  popular  name  was  for  a  long 
time,  animal  eleclricily  :  but  it  being  soon  found  that 
its  agency  was  more  extensive,  that  it  possessed  powers 
not  indicated  by  this  deno:-  ination,  and  that  of  course 
the  retf^niion  of  this  name  would  lead  to  error,  the 
word  Galvanism  was  adopted  in  its  stead.  This  ex- 
If  nsion  of  the  Galvanic  principle  was  connected  witij 
new  discoveries,  and  improvements  from  various  quar- 
ters  ;  these,  however,  for  a  considerable  time,  were 
generally  small,  and  unimportant  in  their  nature.  But 
among  all  the  recent  discoveries  in  Gahuniism,  that 
made  by  Professor  Volta,  in  1800,  is  most  remarkable 
in  its  nature,  and  most  interesting  in  its  relations. 
-.Volta  set  out  with  the  idea,  contrary  to  that  of  Galvani, 
ihat  the  <  lectricity  did  not  belong  to  the  animal,  but  to 
the  different  metals  employed.  Galvani  was  not  likely 
to  produce  any  greater  elfeet  than  what  could  be  ob- 
tained by  two  pieces  of  metal,  because  he  believed  the 
electricity  to  be  in  the  animal.  Volta  was  led  to  the 
discovery  of  the  battery,  by  combining  a  number  of 
pieces  of  metal  together,  because  he  was  persuaTled  that 
the  electricity  was  in  tlie  metals  or  fluids  employed. 
These  repeated  combinatiotis  obtained  the  name  of  Gal- 
v^anic,  or  more  properly,  Voltaic  batteries :  and  the 
science  itself  is  usually  denominated,  from  the  dis- 
coveries resulting  from  these  batteries,  Voliaism. 

The  simplest  galvanic  apparatus  consists  of  a  set  of 
tumblers,  containing  water  slightly  mixed  with  nitric  or 
sulphuric  acid,  which  are  connected  by  bent  wires  with 
-a  piece  of  zinc  at  one  end,  and  a  piece  of  copper  at  tlie 
other;  connect  the  tumblers  by  placing  these  in  them 
all  in  the  same  order — one  metal  in  tiie  first  and  "fis-t, 
and  both  metals  in  each  intermediate  one — touchmg 
the  first  copper  and  the  lust  zinc  with  the  fingers,  will 
occasion  a  shock. 

The  pile  is  made  thus  ;  take  twenty  or  thirty  pieces 
of  zinc,  each  as  large  as  a  penny.  Get  as  many  pipces 
of  copper  about  the  same  size,  and  also  as  many  pieces 


8&» 

of  paper  or  cloth,  which  are  to  be  dipped  In  a 'sbtuiion 
of  salt  and  water.  In  building  up  the  pile  place  zinc, 
paper,  copper,  &c.  constantly  in  tlie  same  order  until 
the  whole  be  finished.  7""he  sides  of  the  pile  may  be 
supported  with  rods  of  glass,  or  varnished  wood,  fixed  in 
the  board  on  which  it  stands.  The  following  experi- 
ments may  then  be  performed  : — 

Having  wet  both  hands,  touch  the  lower  part  of  the 
pile  wirh  one  hand,  and  the  upper  part  with  the  other ; 
a  slighi  shock  of  electricity  will  be  felt  as  often  as 
one  hand  is  removed.  If  the  hand  be  brought  back, 
a  similar  shock  will  be  felt.  Put  a  basin  of  water 
near  the  pile,  and  put  the  left  hand  into  it,  holding 
a  wire,  the  one  end  of  which  touches  the  top  of  the 
battery  or  pile ;  then  put  the  end  of  a  silver  spoon 
between  the  lip  and  the  gum,  and  with  the  other  end  of 
the  spoon  touch  the  lower  part  of  the  pile ;  a  strong 
shock  is  felt  in  the  gum  and  in  the  hand.  Take  the 
left  hand  from  the  water,  but  still  keep  hold  of  the  wire, 
and  then  perform  the  last  experiment  in  the  same  man. 
ner,  and  a  shock  will  be  felt  in  the  gum  only.  Hold  a 
silver  spoon  in  one  hand,  and  touch  with  it  the  battery 
at  the  lower  part,  then  touch  the  upper  part  with  the 
tongue,  the  bitter  taste  is  extreme.  In  performing  the 
above  experiments,  if,  instead  of  the  two  ends  of  the 
pile,  the  one  end  and  the  middle  of  it  be  touched,  the 
sensations  will  not  be  nearly  so  strong. 

The  Galvanic  trough  is  a  very  powerful  apparatus ; 
it  is  composed  of  zinc  and  copper  plates  placed  in  pairs, 
so  that  all  those  of  one  metal  lie  toward  the  same  end. 
The  end  plates  have  connecting  wires ;  and  when  the 
trough  is  filled  with  water,  impregnated  witli  nitric  or 
muriatic  acid,  and  the  points  of  the  wires  brouglit  toge- 
ther,  the  action  is  remarkably  powerful ;  any  number 
of  troughs  may  be  united  and  made  to  act  at  once.  In 
this  way  substances  have  been  decomposed  on  which  the 
strongest  fires  had  no  elfect. 

Modern  research  has  considerably  augmented  our 
knowledge  of  Galvanism.  It  was,  after  some  time,  dis- 
covered that  the  efficiency  of  a  Galvanic  Circle  depend* 


on  its  being  formed  of  three  bodies,  two  of  which  have 
a  powerful  eflecl  on  each  other,  but  neither  of  them,  if 
possible  any,  on  the  third.  Hence  perfectly  pure  zinc, 
or  (what  answers  extremely  well)  zinc  amalgamated 
with  mercury,  platina,  and  dilute  acid  ;  or  charcoal, 
zinc,  and  acid,  form  batteries  which  are  very  effective, 
and  which  from  their  long  continued  actions  are  called 
constant  batteries ;  indeed  the  zinc  in  them  is  not  at  all 
acted  upon  by  the  acid  in  which  it  is  immersed,  unless 
when  connected  with  the  pLitina,  &c.,  by  means  of  a 
wire  or  some  other  conductor;  and  then  only  to  an  ex- 
tent proportioned  to  the  goodness  of  the  conductor  which 
connects  them. 

Galvanic  action  is  now  applied  to  a  very  interesting 
and  useful  purpose,  which  is  called  the  Electrotype  pro- 
cess. This  enables  us  with  great  facility,  and  the  most 
perfect  exactness  to  copy  medals,  engraved  copper 
plates,  (Sjc,  and  to  cover  almost  any  substance  with 
gold,  silver,  copper,  &c.  In  its  simplest  form  it  may 
be  illustrated  by  a  small  Galvanic  battery,  consisting  of 
a  vessel  of  unglazed  procelain,  within  which  is  a  piece 
of  zinc  immersed  in  dilute  sulphuric  acid,  and  outside 
of  it  a  plate  of  copper  immersed  in  a  solution  of  blue 
vitriol  (sulphate  of  copper) ;  when  the  zinc  and  copper 
are  connected  together  by  a  wire,  &c.,  the  former  will 
be  gradually  dissolved,  and  the  latter  covered  with  fine 
copper  deposited  from  the  blue  vitriol. 

The  experiment  will  be  more  perfect,  when  a  gene- 
rating cell  (a  constant  battery)  and  a  decomposmg  cell 
are  used.  Let  us  suppose  the  generating  cell  to  consist 
of  amalgamated  zinc,  platina,  and  dilute  sulphuric  acid  ; 
and  the  (jeneratinnr  cell  to  be  a  vessel  containinor  a  solu. 
tion  of  blue  vitriol,  in  which  a  plate  of  copper  and  the 
medal  intended  to  be  copied  are  immersed,  without 
being  in  contact.  When  the  zinc  of  the  generating 
cell  is  connected  with  the  medal,  and  its  platina  with 
the  plate  of  copper,  the  medal  will  in  a  few  hours  be 
covered  with  a  plate  of  pure  copper,  whose  thickness 
will  depend  on  the  time  used  in  forming  it,  &cc.,  and 
wliich  being  removed  ^rom  the  medal,  and  olaced  instead 
of  it  in  the  generating  cell,  will  consktituttf  a  matrix. 


and  be  covered  with  cnppcr,  thus  aflTording  a  copy  of' 
the  medal,  than  which  nothing  can  h-  more  e.xacl.  The 
same  matrix  will,  it  is  evident,  be  sulFicient  for  the 
production  of  an  indetinite  number  of  copies. 


MAGNETISM,  &c. 

The  production  of  magnetism  by  electricity  is  ano- 
klier  of  the  important  results  which  have  arisen  from  our 
increased  knowledged  of  Galvanism. 

Almost  every  one  knows  that  property  of  the  magnet 
which  causes  it  to  attract  iron  and  a  few  other  sub. 
stances.  This  attractive  power  may  be  communicatea 
temporarily  to  soft  iron,  and  permanently  to  steel,  eithei 
by  the  natural  magnet  (the  loadstone)  or  the  artilicia] 
(a  magnetized  bar  of  steel).  If  a  magnet  be  suspended 
ireely  it  will  arrange  [tfivlf  north  and  south;  that  is,  on?} 
pole  or  extremity  will  point  almost  north,  and  the  othei 
in  the  opposite  direction.  This  directive  power,  as  i' 
is  called,  is  what  makes  the  mariner's  compass  so  use 
ful  to  the  navigator.  By  its  aid  he  may  traverse  thf 
pathless  ocean  during  the  darkest  night  in  the  utmos' 
security  ;  and  yet  it  consists  merely  of  a  needle,  (a  small 
bar  ol"  steel  magnetized,)  balanced  on  a  fine  point,  sc 
that  it  can  move  in  every  direction  over  a-  circular  card, 
marked  with  32  divisions  (called  points),  in  its  circum- 
ference. 

If  a  bar  of  steel  is  carefully  balanced  on  a  point,  and 
then  magnetized  by  rubbing  it  to  a  magnet,  or  by  any 
other  means — except  in  a  part  of  the  earth  just  midway 
between  the  magnetic  poles — it  will  no  longer  remain 
in  equilibrio,  but  will  form  an  angle  with  the  horizon, 
which  is  called  the  angle  of  dip.  Hence  to  make  the 
needle  of  the  mariner's  compass  assume  and  preserve  a 
horizontal  position,  we  are  obliged  to  render  one  end 
of  it  heavier  than  the  other.  We  have  already  said 
that  the  needle  does  not  when  left  to  itself,  point  dtie 
north  and  south  ;  the  angle  it  tnakes  with  a  horizontal 
lin^^  lying  m  the  meridian  uf  the  plu'  e  is  calleri  the  angle 
of  variation  of  that  place,     li  is  to  ae  remarked  that  this 
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anfrle  s  nnt  always  ihp  same  e\'pn  at  the  samo  plnce. 
Both  "di{>"  and  "  varialion  "  aris;!  fVoni  tiiai  cau.se 
wliicii  makes  the  net  die  jkihU  to  the  rnagiictic  poles, 
namely,  the  earth  being  a  great  magnet  and  acting  as 
such  on  the  needle.  We  may  illustrate  both  dip  ai?d 
variation  by  placing  a  magnetized  bar  of  steel  under 
the  needle,  in  sucii  a  way  as  that  it  will  occupy  the 
same  positions  with  reference  to  it,  as  the  n)agnetio 
a.xis,  (a  line  passing  through  the  magnetic  pules.) 
occupies. 

It  only  remains  to  show  why  the  earth  acts  towards 
the  needle  as  if  it  were  a  great  magnet.  The  earth  is 
what  is  called  an  electro- magnet ;  that  is  one  formed  by 
Jie  circulation  of  electrical  currents  around  it.  The 
connection  between  electricity  and  magnetism  was  long 
'tnown  ;  but  that  electricity  circulating  around  the 
leedle  will  cause  it  to  be  deflected  from  its  ordinary 
position,  and  that  the  same  current  passing  round  a  bar 
of  iron  would  magnetize  it,  are  facts  whir-h  constitute  a 
recent  and  very  important  discovery. 

The  currents  which  produce  the  ma^retism  of  tiie 
earth  are  due  to  the  enormous  evaporati  a  from  it? 
surface,  and  to  the  constant  change  of  temperature 
caused  by  revolution  on  its  a.xis,  which  o.xposes  difierent 
parts  of  it  in  succession  to  the  sun's  rays. — Electricity 
developed  during  change  of  temperature  has  been  de 
signaled  tlierino-electricUy. 

We  are  not  to  suppose  that  only  ferruginou?  sub 
stances,  (although  the  best  for  the  purpose)  oi  eve«» 
metals  alone,  are  capable  of  being  magnetized  by  i7<»^ans 
of  electricity. 

We  may  illustrate  the  most  interesting  facts  in  elecNo- 
magnetism  by  covering  copper  wire  with  worsted,  cotton, 
or  some  other  bad  conductor  of  electricity,  and  then 
coiling  it  round  ?  bar  of  iron.  On  connecting  the  ex- 
tremities of  the  wire-coil  or  helix,  as  it  is  termed,  re- 
spectively,  with  the  plates  of  a  Galvanic  circle,  the 
iron  bar  will  be  found  to  be  highly  megnetic.  It  is 
necessary  to  cover  the  wire  with  some  non-conducting 
suljstance,  or  the  electricity  instead  of  traversing  the 
Uiij^Lk  of  it,  and  so  passing  round  the  iron,  would  p»«=« 
^1 
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directly  from  one  part  of  the  wire  to  another,  selecting^ 
as  electricity  alway  does,  the  shortest  path. 

The  helix  is  capable  not  only  of  producing  magnetism 
in  iron,  but  also  electricity  in  another  helix  placed 
around  or  intertwined  with  it ;  and  it  is  found,  whether 
used  by  itself,  or  in  combination  with  another,  to  give 
to  the  electricity  derived  from  a  single  Galvanic  circl« 
an  intensity  which  could  scarcely  bo  obtained  from  the 
combination  of  a  very  great  number  of  circles — the  zinc 
of  one  being  connected  with  the  copper  or  platina  of  the 
next ;  which  is  the  mode  of  arrangement  required, 
when  we  desire  to  give  to  Galvanic  electricity  a  greater 
or  less  degree  of  hitensity ;  that  is  a  capability  of  pro 
ducing  mechanical  or  physiological  etiects,  and  the 
power  of  traversing  bad,  or  imperfect  conductors. 


CALORIC. 


Heat,  strictly  speaking,  is  the  name  of  a  sensation 
though  it  Is  customary  to  speak  of  the  heat  of  the  sun 
or  the  heat  of  the  fire,  just  as  readily  as  of  the  heal 
which  these  bodies  are  capable  of  exciting.  It  was 
with  a  view  of  avoiding  the  confusion  which  arose  from 
llius  confounding  the  cause  and  effect,  that  modern 
chemists  adopted  the  new  word  caloric,  to  denote  the 
principle  which  produce  heat. 

The  nature  of  caloric  is  not  yet  well  understood,  it 
being  still  doubtful  whether  It  be  a  material  substance, 
or  a  mere  property  of  matter.  It  is  generally  regarded, 
lio\vi>ver,  as  a  fluid  of  great  tenuity  which  pervades  the 
wiiole  system  of  nature. 

Caloi'ic  is  produced  In  various  ways;  by  combustion 
— by  friclion, — by  percussion, — by  tiie  mixture  of  two  or 
more  substances,  as  when  sulphuric  acid  is  poured  upon 
water  or  magnesia — by  electricity  and  galvanism.  Bui 
the  principal  source  of  caloric  is  the  sun. 

Caloric  is  either  latent  or  free.  All  bodies  are  sup- 
posed lu  contum  caloric,  but  when  it  is  neither  percep- 
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rible  by  the  senses,  nor  afibcts  the  thernioriieter,  it  ia 
termed  latent  heat ;  if  by  any  means  we  can  ascertain 
its  presence,  it  gets  the  name  o^  free  coloric.  Free 
caloric  always  tends  to  diffuse  itself  equally;  in  other 
words,  when  two  bodies  are  of  different  temperatures, 
the  warmer  gradually  parts  with  its  caloric  to  the 
■  colder,  till  they  are  both  brought  to  the  same  tern- 
perature.  Thus,  when  a  thermometer  is  applied  to  a 
hot  body  it  receives  caloric,  when  to  a  cold  one  it  gives 
to  it  part  of  its  own  caloric ;  and  this  giving  and 
receiving  goes  on  until  the  thermometer  and  the  body 
arrive  at  the  same  temperature.  Cold  is  merely  a 
diminution  of  heat.  When  you  lay  your  hand  on  a 
marble  table  you  indeed  feel  it  cold,  but  the  cold  3''ou 
experience  consists  merely  in  the  loss  of  caloric  that 
your  hand  sustains  whilst  its  temperature  is  being 
brought  to  an  equilibrium  with  the  table.  If  you  lay 
Q  piece  of  ice  upon  the  same  table,  you  will  find  that  a 
contrary  effect  will  take  place,  the  ice  will  be  melted 
by  the  caloric  which  it  abstracts  from  the  marble. 

The   facility  with   which   caloric   enters   or   leaves 
bodies,  depends  much  on  the  nature  of  the  body ;  soma 
species  permitting  the  passage  of  caloric  through  them 
with  ease,   and   others  with    much   difficulty.     Those 
■'Bubstances  which  permit  caloric  to  pass  readily  through 
them  are    called   good    conductors;    thus    metals   and 
liquids  are  good  conductors ;    but   silk,   cotton,  wool, 
wood,  &c.,  are  bad  conductors.     For  example,  if  we 
put  one  end  of  a  poker  into  the  fire,  the  other  end  will 
soon  become  hot,  but  tl/is  will  not  happen  with  a  piece 
of  wood  of  the  same  length,  and  under  the  same  cir- 
cumstances.    A   person   may  stand  so  near  the  fire, 
as  to  make  the  metal  buttons  on  his  coat  too  hot  to 
touch,    wliilst   the    temperature   of  the    cloth    will    be 
apparently  scarcely  altered.     When  there  is  occasion 
to  hold  any  metallic  instrument,  we  take  care  that  the 
.■  part  by  which  it  is  to  be  held  shall  not  be  made  of  metal, 
*'but  of  wood  or  bone.     Good  conductors  of  heat  would 
'  evidently  form  bad  clothing.     The  object  of  clothing 
ii  to  intercept  the  heat,  and  preserve  the  body  as  raucn 
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as  possible  at  a  uniform  temperature  In  cold  weather, 
the  temperature  of  the  atmosphere  being  lower  than  that 
of  the  body,  clothing  formed  of  non-conductors  prevent 
the  too  rapid  escape  of  beat  from  the  body  to  the  sur- 
rounding air ;  and,  in  very  hot  weather,  it  answers  a 
contrary  purpose, — preventing  the  too  rapid  communica- 
tion of  heat  to  the  body.  Animals  are  clothed  in  fur, 
wool,  feathers,  &e.,  all  non-conductors;  and  raan  bor- 
rows his  clothing,  in  a  great  degree,  from  them. 

One  of  the  most  remarkable  properties  of  caloric  is 
the  repulsion  which  exists  among  its  particles.  Hence 
it  happens,  that  when  this  principle  enters  into  a  body, 
its  first  effect  is  to  remove  the  integrant  molecules  of  the 
substance  to  a  greater  distance  from  one  another.  The 
body,  therefore,  becomes  less  compact  than  before, 
occupies  a  greater  space,  or,  in  other  words,  expands. 
Now  this  effect  of  cahiric  is  manifestly  in  opposition  to 
cohesion — that  force  which  tends  to  make  the  particles 
of  matter  approximate,  and  which  must  be  overcome 
before  any  expansion  can  ensue.  It  may  be  expected, 
therefore,  that  a  small  addition  of  caloric  will  occasion 
a  small  expansion,  and  a  greater  addition  of  caloric,  a 
greater  expansion  ;  because  in  the  latter  case,  the  cohe- 
sion will  be  more  overcome  than  in  the  former.  It  may 
be  anticipated,  also,  that  whenever  caloric  passes  out  of 
a  body,  the  cohesion  being  then  left  to  act  freely,  a  con 
traction  will  necessarily  follow  ;  so  that  expansion  is 
only  a  transient  effect,  occasioned  solely  by  the  accumu- 
lation of  caloric.  It  follows,  moreover,  from  this  view, 
that  caloric  must  produce  the  greatest  expansion  in  those 
bodies,  the  cohesive  power  of  which  is  least ;  and  the 
inferrence  is  fully  justified  by  observation.  Thus  the 
force  of  cohesion  is  greatest  in  solids,  less  in  liquids, 
and  least  of  all  in  aeriform  substances ;  while  the  expan- 
sion of  solids  is  trifling,  that  of  liquids  much  more 
considerable,  and  that  of  elastic  fluids  far  greater.  It 
may  be  laid  down  as  a  rule,  the  reason  of  which  is  noiy 
obvious,  that  all  bodies  are  expanded  by  heat,  and  that 
the  expansion  of  the  same  body  iacreases  with  the 
quantity  of  calorio  wbiob  enters  it. 
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INTRODUCTION  TO  CHEMISTRY. 

Chemistry  is  the  science  which  makes  known  to  u* 
the  nature  and  properties  of  all  bodies,  whether  these 
bodies  be  simple  or  compound — solid,  liquid,  oi 
aeriform. 

The  importance  of  the  science  of  chemistry  is  evident 
from  the  following  considi  rations.  In  acquiring  a  know- 
ledge of  the  constitution  of  the  atmosphere,  in  investi. 
gating  the  changes  to  which  it  is  subjr-ct,  the  variations 
of  temperature,  the  laws  of  winds,  dew,  rain,  hail,  and 
snow,  chemistry  is  our  principal,  our  only  satisfactory 
guide.  These  remarkable  changes — changes,  which, 
because  familiar,  do  not  produce  any  emotion  in  the 
mind,  though  in  themselves  truly  wonderful — are  che- 
mical operations  on  a  magniticent  scale,  and  can  only 
be  explained  on  chemical  laws. 

In  examining  the  various  objects  which  compose  the 
mineral,  vegetable,  and  animal  kingdoms,  chemistry  is 
essentially  requisite  for  the  successful  prosecution  of 
our  inquiries. 

In  the  art  of  extracting  metals  from  their  ores,  in 
purifying  and  combining  them  with  each  other,  almost 
all  the  processes  are  purely  chemical.  The  arts  of  glass 
and  porcelain-making — of  tanning,  soap-making,  dying, 
and  bleaching — depend  entirely  upon  chemistry  ;  and  all 
the  processes  of  baking,  brewing  and  distilling,  and 
most  of  the  culinary  arts,  are  chemical  operations. 

The  transformations  of  chemistry,  by  wliich  we  are 
enabled  to  convert  materials  apparently  useless  into 
important  objects  of  tlie  arts,  are  oponing  up  every  day 
sources  of  wealth  and  convenience  unknown  to  former 
ages.  Who,  for  instance,  would  have  conceived  that 
linen  rags  were  capable  of  producing  more  than  their 
own  weight  of  sugar,  by  the  agency  of  one  of  the 
cheapest  and  most  abundant  acids — the  sulphuric  ! — that 
dry  bones  could  be  a  magazine  of  nutriment,  capable  of 
preservation  for  many  years,  and  ready  to  yield  up 
their  sustenance  in  the  form  best  adapted  to  the  support 
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»f  life,  on  the  application  of  steam,  or  of  an  acid  at 
)iice  choap  and  durable  ? — that  sawdust  itself  is  sus- 
ficptible  of  couversion  into  a  substance  bearing  no 
remote  analogy  to  bread ;  and  though  certainly  lesa 
palatable  than  that  of  flour,  yet  no  way  disagreeable 
and  at  once  wholesome,  digestible,  and  highly  nu- 
tritive ? 

Chemistry  makes  us  acquainted  with  many  facts,  of 
which,  without  it,  we  must  have  remained  in  ignorance. 
How  wonderiul  that  the  diamond  should  be  made  of 
the  same  material  with  coal  ;  that  the  most  part,  by 
bulk,  of  water  should  be  an  inflammable  substance  ;  that 
acids  should  be  almost  all  formed  of  different  kinds  of 
air ;  and  that  one  of  those  acids,  the  strength  of  which 
can  dissolve  almost  any  of  the  metals,  should  be  made 
of  the  same  ingredients  with  the  common  air  that  we 
breathe. 

If  we  consider  chemistry  purely  as  a  science,  we 
shall  find  no  study  which  presents  more  interesting 
subjects  of  research,  and  none  which  afibrds  more 
etriking  prooi's  of  the  wisdom  and  beneficence  of  the 
Creator  of  the  universe.  In  all  the  singular  and  sur- 
prising changes  which  every  where  present  themselves, 
tlie  more  closely  we  examine  them,  the  more  we  shall 
admire  the  simple  means  by  whjch  they  are  accom- 
plished, and  the  intelligent  design  and  perfect  wisdom 
displayed  in  them. 


CHEMICAL  AFFINITY. 

That  property  of  matter  which  occasions  the  combi- 
nation of  het«rogeneou3  bodies,  is  the  cause  of  the 
principal  phenomena  of  chemistry,  and  is  therefore  call- 
ed chemical  affinity  or  attraction.  It  is  also  sometimes 
termed  electric  attraction,  and  the  attraction  of  conipo- 
Bition,  to  distinguish  it  from  cohesive  or  aggregative 
attraction. 

Chemical  attraction  may  be  defined  to  be  that  energy, 
in  consequence  of  which  diff'ereat  kinds  of  matter  unite 
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lo  form  compounds,  having  properties  often  dissinular 
from  those  of  their  component  parrs,  so  that  the  result 
of  ehicmical  cornl)inntion  ciui  only  be  ascr  rtained,  at 
lefist  in  the  first  instance,  by  experiment.  Tims,  if  iron 
filings  be  dissolved  in  sulphuric  acid,  or  as  it  is  commonly 
cnUed,  oil  of  vitriol,  a  substance  will  be  produced  which 
bears  no  kind  of  resemblance  to  either  of  its  compo- 
nent parts,  it  is  callea  by  chemists  sulphate  of  iron, 
and  vulgarly,  copperas,  or  green  vitriol — a  grt-enish, 
semi-transparent  crystallized  sut'stance,  having  nothing 
of  the  appearance  of  the  metal,  nor  of  the  sour  taste  of 
the  acid.  Acetic  acid,  or  the  acid  of  vinegar,  in  the  same 
manner  dissolves  copper,  and  constitutes  with  it  the  blue 
efflorescent  salt  called  verdigris.  Caustic  vegetable  alkali 
(caustic  potash)  is  a  deliqu*  scent  substance,  which,  as  its 
name  implies,  corrodes  flesh  ;  and  sulphuric  acid  is  a 
liquid  which,  when  concentrated,  acts  much  in  the  same 
manner  on  flesh  ;  but  from  the  union  of  thf-se  Iwdies,  so 
destructive  to  animal  matter,  results  the  chemical  corn- 
pound,  sulphate  of  potash,  a  salt  whicli,  whether  solid 
or  dissolved  in  water,  does  not  act  on  the  skin,  and  may 
be  swallowed  with  safety.  Sometimes  two  liquids  or 
gaseous  bodies,  by  their  union  fi^rm  a  solid  compound. 
Thus,  the  gas  tlnit  rises  from  spirit  of  hartshorn,  called 
by  chemists  ammonia,  and  muriatic  acid  gas,  if  mixed 
together  in  an  empty  jar,  become  condensed  into  a 
white  saline  solid,  called  muriate  of  ammonia,  or  sal 
anmioniac. 

The  phenomena  of  chemical  attraction  are  regulated 
by  the  following  laws  : 

1.  This  attractive  force  is  exerted  in  different  de- 
grees by  d  life  rent  bodies. 

2.  It  operates  only  on  very  minute  particles  of  bodies^ 
and  hence  chemical  action  is  promoted  by  previous  so 
lution,  trituration,  or  other  mechanical  methods  of  divi 
sion  and  intermixture. 

3.  When  bodies  combine,  an  alteration  of  tempera 
lure  generally  takes  place,  sometimes  with  the  exhibi 
tion  of  light. 

4.  H'^hes  whicli  have  an  attraction  for  each  other  ar* 
'ways  tburid  to  display  op{)usite  states  of  electricity. 
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5.  All  bodies  are  corn})osed  of  certain  atoms  or  mole 
cules,  and  chemical  combination  consists  of  the  union 
of  one   or  more   atoms   of  one   of  the   uniting  bodies, 
with  some  determinate  number  of  atoms  of  the  otlier 
uniting  body. 

6.  Chemical  attraction  takes  place  in  three  different 
modes: — 1.  When  one  simple  body  is  presented  to 
anotlier  for  which  it  has  an  affinity,  a  union  talies  place, 
and  a  compound  is  formed.  2.  If  a  simple  body,  A, 
be  presented  to  a  compound,  B  C,  and  if  A  have  a 
stronger  affinity  for  B  than  C  has,  the  compound  B  C 
will  be  decomposed,  and  a  new  compound  A  B,  will 
be  formed.  3.  If  a  compound  A  B  be  presented  to 
another  compound,  C  D,  though  neither  A  nor  B  would 
alone  decompose  C  D,  yet  a  mutual  decomposition 
may  take  place  between  the  two  compounds,  and  oc- 
icasion  the  formation  of  two  new  compounds  A  D  and 
C  B.  The  first  and  second  modes  of  attraction  are 
istyled  instances  of  simple  affinity,  or  simple  elective 
attraction ;  and  the  last  mode  is  styled  compound 
affinity,  or  compound  elective  attraction. 

7.  All  compounds,  when  they  enter  into  union  with 
other  bodies  without  being  decomposed,  act  in  the  same 
manner  as  simple  bodies. 
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ON  SIMPLE  BODIES. 

According  to  the  ancient  philosophers,  the  simple 
oodles  or  elementary  principles  from  which  all  the  va- 
rieties of  matter  are  composed,  were  but  four,  namely, 
fire,  air,  earth,  and  water.  This  notion,  after  having 
for  ages  formed  a  part  of  the  creed  of  the  learned,  has 
been  completely  exploded  by  this  light  of  modern 
science. 

Some  of  the  alleged  elements  of  the  older  chemists 
ftre  now  known  to  have  existed  only  in  imagination,  and 
^ihors  are  ascertained  to  be  by  no  meanssimple  substances: 
ihus  air  is  found  to  consist  principally  of  two  different 
ela.stic  fluids  or  gaseous  bodieis,  which  may  be  separated 
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oy  various  processes,  and  exhibited  apart  from  each 
oilier.  Water  also  lias  been  ascertained  to  be  a  compound 
whicli  may  be  analyzed  or  decomposed,  so  as  to  produce 
two  distinct  kinds  of  gas,  wliich  may  be  separately  col- 
lected, and  when  again  mixed  together  in  proper  propor- 
lions,  may  be  made  to  form  water  by  their  union. 

Other  bodies  formerly  esteemed  simple,  have  yielded 
to  the  analytical  processes  of  modern  chemistry ;  but 
there  is  a  certain  number  of  substances,  which  have 
hitherto  resisted  all  attempts  at  further  decomposition, 
and  which,  therefore,  in  the  present  state  of  the  science, 
must  be  ranked  as  simple  substances.  Their  number  is 
not  very  great,  amounting  to  about  fifty-five,  and  it  is 
not  unlikely  that  the  future  researches  of  chemists  may 
demonstrate  some  of  tiiese  bodies  to  be  compounds.  At 
Ihe  same  time,  it  is  probable  that  additions  maybe  made 
to  the  class  of  elementary  substances,  in  consequence 
of  future  discoveries — several  of  those  now  admitted 
Into  this  class  having  become  known  to  us  but  very 
recently. 

Some  of  these  elementary  bodies  are  widely  and 
abundantly  dispersed  throughout  the  three  kingdoms  of 
nature,  either  alone  or  in  a  state  of  composition,  while 
others  appear  to  be  of  very  rare  occurrence,  or  at  least 
have  hitheriS  been  met  with  only  in  small  quantities,  and 
in  fyw  situations.  The  whole  of  the  elementary  sub- 
fctancps  may  be  arranged  in  twodiv^isions  ;  the  first  com- 
prehending those  which  are  not  of  a  metallic  nature,  the 
entire  number  of  which,  now  known,  amounts  to  only 
iliirteen  ;  tne  remaining  forty-two  elementary  bodies  are 
iiU  regarded  as  metals,  though  some  of  them  exhibit 
^jMuperlie^  differing  considerably  froni  those  which  cha- 
,^,.acteri2e  gold,  silver,  mercury,  lead,  iron,  and  other 
bodies,  to  which  the  designation  of  metals  was  origi- 
nnlly  applied. 

The  fol. owing  are  the  thirteen  non-metallic  elemen- 
tary substances :  oxygen,  chlorine,  iodine,  bromine, 
fluorine,  hydrogen,  nitrogen,  carbon,  boron,  silicon, 
piioi'phorus,  sulphur,  selenium. 
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ON  SIMPLE  BODIES,  CONTINUED. 

Oxygen  is  one  of  the  most  important  of  the  elementary 
bodies.  In  a  simple  state,  it  is  obtained  only  in  the  form 
of  gas.  It  is  an  exceedingly  abundant  body;  the  air  of  the 
atmosphere  contains  one-fifth,  and  water  is  resolvable 
into  a  mixed  gas,  one-third  of  which,  by  bulk,  is 
oxygen,  and  the  remainder  hydrogen.  It  also  exists  in 
most  natural  products — animal,  vegetable,  and  mineral. 
Oxygen  gas  is,  Hke  common  air,  colourless,  invisible, 
tasteless,  inodorous,  and  elastic.  But  it  is  heavier  than 
common  air,  in  ihe  proportion  of  Hi  to  10.  It  is  a 
powerful  supporter  of  combustion  ;  that  is  to  say,  when 
any  indamed  body,  as  a  ligh.ted  candle,  is  put  into  it, 
it  burns  very  vigorously — much  more  so  than  when  in 
common  air;  indeed  it  is  owing  to  the  oxygen  it  con- 
iains  that  common  air  supports  combustion  at  all.  Its 
presence  is  also  necessary  for  the  continuance  of  animal 
life.  We  cannot  breathe  air  which  has  been  deprived 
of  its  oxygen. 

Hydrogen  is  known  only  in  the  state  of  gas,  and  is 
sometimes  called  inflammable  ai*.  It  i*  the  lightest 
of  all  bodies  tr.at  can  be  weighed.  It  is  one  of  the 
ingredients  v/hich  forms  water — from  which  it  can 
be  easily  procured.  Hydrogen  gas,  when  pure,  pos- 
sesses ail  the  mechanical  properties  of  common  air. 
It  does  not  support  combustion,  though  it  is  itself 
one  of  the  most  combustible  of  ail  bodies  ;  for  if  a 
lighted  candle  be  put  into  a  vessel  containing  hydrogen, 
tlie  candle  v/ill  be  instantly  extinguished,  while  the  gas 
itself  will  be  inflamed.  It  is  not  fit  for  respiration,  for 
animals  which  breathe  it  die  almost  instantaneously.  If 
pure  oxygen  and  hydrogen  be  mixed  together,  and  the 
mixture  set  fire  to,  it  explodes  with  great  violence,  and 
{"orms  water.  Hence  we  see  tlie  origin  of  the  tenu 
liydrogen,  which  literally  signifies  the  water- former. 
Hydrogen  gas  is,  on  account  of  its  greater  levity,  em- 
ployed to  fill  balloons. 

NUragen,  called  also  azote,  is  a  gaseous  body,  rathflf 


271 

ighter  than  common  air ;  of  which  it  forms  four-fifth 
Darts,  the  remaining:  one-fifih  being  oxygon.  It  has? 
neither  colour,  smell,  nor  tasle.  It  does  not  support 
combustion,  nor  is  't  combustible  its: If,  for  if  a  ligbted 
eandle  be  put  into  a  vessel  containing  nitrogen,  it  is  in- 
stantly extinguished,  and  the  gas  itself  does  not  take 
fire,  as  is  the  case  with  hydrogen.  Nitrogen  is  fatal 
also  to  animal  life  j  any  animal  put  into  it  dies  in  a  very 
short  time. 


ON  SIMPLE  BODIES,  CONTINUED. 

CARBON. 

When  wood  is  heated  to  a  certain  degree  in  the  open 
air,  it  takes  fire,  and  forms  whilst  burning,  water  and 
carbonic  acid  gas,  till  the  whole  of  it  is  consumed.  A 
small  portion  of  ashes  is  the  sole  residue.  But  if  the 
v/ood  be  heated  to  redness  in  close  vessels,  so  that  the 
atmospheric  air  cannot  have  free  access  to  it,  a  largo 
quantity  of  gaseous  and  other  volatile  matters  is  expelled, 
and  a  black,  hard,  porous  substance  is  left,  called 
charcoal. 

Charcoal  may  be  produced  from  other  sources.  When 
the  volatile  matters  are  driven  olF  from  coal,  as  in  the 
process  for  making  coal  gas,  a  peculiar  kind  of  charcoal, 
called  corie,  remains  in  the  retort.  Most  animal  and 
vegetable  substances  yield  it,  when  ignited  in  close 
vessels.  Thus  a  very  pure  charcoal  may  be  procured 
from  btarch  or  sugar,  and  from  the  oil  of  turpentine  or 
.pirit  of  wme,  by  passing  their  vapour  through  tubes 
neated  to  redness.  When  bones  are  made  red  hot  in  a 
covered  crucible,  a  black  mass  remains,  which  consists 
of  charcoal  mixed  with  the  earthy  matters  of  the  bone. 
It  is  called  ivory  black,  or  animal  charcoal. 

Carbon  is  the  name  given  to  the  pure  inflammable 
part  of  charcoal,  of  whicli  substance  the  diamond  is  only 
a  variety  in  a  pure  chrystallized  state  ;  for  pure  charcoal 
and  diaraond,  whea  traatcd   in  the  same  mannor,  pro- 
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^lv.-5#  precisrly  thfisnme  results.  Parbon  is  insoluble  in 
^«'at.?r,  and  infusiblo  by  the  most  intense  heat,  providei 
air  be  cxchidrd.  Animal  and  veg-'table  oils  are  com 
p.;sed  almost  entirely  of  carbon  and  hydrogen.  Tii. 
same  may  be  observed  of  gum,  sug:ir,  and  starch 
Thes'-  bodies,  howeror   contain  oxyorcn. 

Charcoal  absorbs  the  odoriferous  and  colouring  prin 
ciples  of  most  animal  and  vegetable  substances.  When 
cjloured  infusions  of  this  kind  are  digested  with  a  due 
qu  mtity  of  charcoal,  a  solution  is  obtained,  which  is 
nearly,  if  not  quite  colourless.  Tainted  flesh  may  be 
rendered  sweet  and  eatable  by  this  means,  and  foul 
water  may  be  purified  by  filtering  through  charcoal. 

Sulphur  occurs  as  a  mineral  production  in  some  parts 
of  the  earth,  particularly  in  the  neighbourhood  of  volca- 
nos,  as  in  Italy  and  Sicily.  It  is  commonly  fjund  in  a 
massive  state  ;  but  is  sometimes  met  with  in  a  crys- 
tallized  form.  It  is  procur<-d  abundantly  in  combinatiou 
with  several  metals,  such  as  silver,  copper,  antimony, 
lead,  and  iron.  It  is  obtained  in  large  quantities  by 
exposing  the  common  iron  pyrites  to  a  read  heat  in  closa 
vessels. 

Sulphul"  is  well  known  under  the  name  of  brimstone. 
It  is  a  brittle  solid  body,  of  a  greenish  yellow  colour, 
emits  a  peculiar  odour  when  rubbed,  and  lias  little 
taste.  It  is  insoluble  in  water;  but  if  poured  into  it 
W'hen  liquifi'^d  it  retains  its  softness,  and  is  in  tiiis 
state  employed  for  taking  impressions  from  seals  and 
medals. 

Phnsphorus  was  discovered  about  the  year  1669,  by 
Brandt,  an  alchemist  of  Hamburgh.  It  is  a  semitrans- 
parent  yellowish  matter,  of  the  consistence  of  wax. 
It  is  procured,  in  general,  by  the  decomj)osition  of 
bones.  It  is  exceedingly  inflammiible.  Exposed  to  the 
air  at  common  temperatures,  it  undergoes  a  slow  com- 
bustion ;  it  emits  a  dens-^  white  smoke,  wnich  has  the 
sm"ll  of  garlic,  appears  luminous  in  the  dark,  and  is 
gradu."illy  consumed.  On  tliis  account,  phospliorus 
sliould  always  be  k  pt  under  water.  On  account  of  its 
very  combustible  nature,  it  requires  to  be  handled  with 


great  caution  ;  gentle  pressure  between  the  finders  is 
sullicient  to  kiixlle  it.  It  burns  rapirily,  oniilling  a 
sj)lenHid  wliite  ligbt,  and  causing  an  intense  heat. 

Chlorine  was  discovered  in  1770.  It  is  a  substance 
of  much  importance,  being,  in  combination  with  other 
substances,  extensively  used  in  the  arts.  Chlorine  is  a 
yellowisli-green  coloured  gas,  which  has  an  astringent 
.taste,  and  a  disagreeable  odour.  It  is  one  of  the  most 
suiTocating  of  the  gases,  exciting  great  irritability  in  the 
wind-pipe,  even  when  considerably  diluted  with  air. 
When  strongly  and  suddenly  compressed,  it  emits  both 
heat  and  light — a  ciiaracter  which  it  possesses  in 
common  with  oxygen  gas.  Under  considerable  pressure 
it  assumes  the  form  of  a  limpid  liquor  of  a  bright 
yellow  colour.  Chlorine  is  a  supporter  of  combustion. 
If  a  lighted  taper  be  plunged  into  ciilorine  gas,  it  burns 
fvith  a  small  red  flame,  and  emits  a  large  quantity  of 
jmoke.  Phosphorus  takes  fire  in  it  spontaneously. 
Several  of  the  metals,  such  as  tin,  copper,  arsenic, 
antimony,  and  zinc,  when  introduced  into  chlorine  in 
the  state  of  powder,  or  in  fine  leaves,  are  suddenly 
Inflamed.  Chlorine,  though  formerly  called  an  acid, 
possesses  no  acid  properties.  It  has  not  a  sour  taste,  nor 
does  it  redden  the  blue  colour  of  plants,  which  nearly 
all  acids  do.  One  of  the  most  important  properties  of 
chlorine  is  its  bleaching ^ower.  All  animal  and  vege- 
table colours  are  speedily  removed  by  chlorine ;  and 
when  the  colour  is  once  discharged,  it  can  never  be 
restored.  Chlorine,  however,  cannot  bleach  unless 
water  be  present.  Chlorine  is  useful  also  for  the  pur- 
poses of  fumigation,  ana  is  used  to  purity  the  air  in  fever 
hospitals.  The  infection  ol'  the  small-pox  is  also  de- 
stroyed by  this  gas,  and  matter  that  has  been  submitted 
to  its  influence  will  no  longer  generate  that  disease. 

Iodine  is  a  substance  much  resembling  chlorine  in 
some  of  its  properties.  It  maybe  procured  by  drying 
and  powderin-iT  common  sea  weed,  and  heating  it  with 
sulphuric  acid  and  peroxide  o*  manganese  :  a  violet 
coloured  vapour  rises,  which,  if  received  in  a  cool 
vetwe),  will  condense  on  its  sides,  and  w*^     form  scaW 
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cn'stals,  of  a  so.Tieu'hat  metallic  lustre.  These  cn's. 
ta's  are  the  subsiance:  from  ihe  violet  colour  of  it3 
vapour  it  is  calied  ituUne.  It  has  the  property  of  form- 
injT  a  beaulitul  biue  uolnur,  when  mixed  with  a  little 
poAVfiererl  starch,  onlused  through  cold  water;  hence 
iodine  and  starch  are  ust-d  as  tes;>4  of  the  presence  of 
each  other,  lodme  stainis  the  fingers  yellow,  hut  not 
permanently.  Like  chioiin«,  it  destroys  vegetable  co- 
lonrs,  though  not  so  powerlujl>.  Iodine  is  used  in  me- 
dicine:  in  small  doses  it  incrfa..es  the  appetite;  hut  in 
large  doses,  or  coiitinued  too  lon^  it  produces  a  remark- 
able  emaciation. 

To  these  simple  non-metallic  bo.Hes  we  might  add 
brome,  selenimn,  boron,  fluorine  (tiie?  base  of  fluor  spar), 
and  silicon  (the  base  of  flint.)  But  w^  they  are  of  less 
importance,  and  as  the  nature  of  some  ui*  them  is  still  a 
jubjfcl  of  dispute  with  chemists,  we  shaii  not  oiiiit-lh« 
consideration  of  them  for  the  present. 
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SECTION  Vl. 


TRUE  LIBERTY. 

True  Liberty  was  Cliristian,  sanctified, 

Baptiy.f'd,  and  fiDurid  in  Christian  liearts  alone. 

First-born  of  Virtue!  daughter  of  the  skies. 

Nursling  of  Truth  divine  !  sister  of  all 

Tlie  Graces,  Meekness,* Holiness,  and  Love: 

Giving  to  God,  and  man,  and  all  below. 

That  symptom  sliow'd  of  sensible  existence, 

Their  due  unask'd  ;   fear  to  whom  fear  was  due ; 

To  all,  respect,  benevolence,  and  love. 

Companion  of  Religion  ;   where  she  came, 

Tiiere   Freedom   came ;    where   dwelt,   there   Freedom 

dwelt ; 
Ruled  where  she  ruled,  expired  where  she  expired. 
"  He  was  the  freeman  whom  the  truth  made  free;" 
VVJio  first  of  all  the  bands  of  Satan  broke  ; 
Who  broke  the  bands  of  Sin  ;   and  for  his  soul, 
In  spite  of  fools,  consulted  seriously  ; 
\n  spite  of  fashion,  persevered  in  good  ; 
In  spite  of  wealth  or  poverty,  upright ; 
Who  did  as  Reason,  not  as  Fancy  bade ; 
Who  heard  Temptation  sing,  and  yet  turned  not 
Aside  ;   saw  Sin  bedeck  her  flowery  bed. 
And  yet  would  not  go  up  ;   felt  at  his  heart 
The  sword  unsheathed,  yet  would  not  sell  the  truth 
Who,  having  power,  had  not  the  will  to  hurt ; 
Who  blush 'd  alike  to  be,  or  have  a  slave  ; 
Who  blush'd  at  nought  but  sin,  feared  'lought  bu'  Qixri 
Who,  finally,  in  strong  integ- ity 
Of  soul,  'midst  want,  or  riclves,  or  disgrace, 
Uplifted  calmly  sat,  and  heard  the  waves 
Of  stormy  folly  breaking  at  his  feet ; 


-37^ 

Now  shrill  with  praise,  now  hoarse  with  foul  reproach, 

And  Ijoth  (ies])i.sr'(l  sincerely  ;   sepking  this 

Alone — tlie  tqiprohation  of  his  God, 

Which  still  with  conscience  witnessed  to  his  peace. 

This,  this  IS  freedom,  such  as  angels  use, 
And  kindred  to  the  liijerty  of  God. 
First-horn  of  Virtue!  daughter  of  the  skies! 
Tlie  man,  the  stale  in  whom  she  ruled,  was  free; 
All  else  were  slaves  of  Satan,  Sin,  and  Deaifi. 

POLLOCX. 


THE  CORAL  INSECT. 

Toil  on  !  toil  on  !  *ye  ephemeral  train, 

Who  huild  in  the  tossing  and  treacherous  main, 

Toil  on — for  the  wisflom  of  man  ye  mock, 

W^ilh  your  sand-hased  structures  and  domes  of  roch  ; 

Your  columns  the  fathomless  fountains  lave, 

And  your  arches  spring  up  to  the  crested  wave  ; 

Ye're  a  puny  race,  thus  holdly  to  rear 

A  fabric  so  vast  in  a  realm  so  drear. 

Ye  bind  the  deep  with  your  secret  zone, 
The  ocean  is  seal'd,  and  the  surge  a  stone ; 
Fresh  wreaths  from  the  coral  pavement  spring, 
Like  the  terraced  pride  of  Assyria's  king  ; 
The  turf  looks  green  where  the  breakers  roll'd  ; 
O'er  the  whirlpool  ripens  the  rind  of  gold  ; 
The  sea  snatcird  isle  is  the  home  of  men. 
And  mountains  exult  where  the  wave  hath  been. 

But  why  do  you  plant,  'neath  the  billows  dark 
'I'he  wrecking  reef  for  the  gallant  bark  ? 
There  are  snares  enough  on  the  tented  field, 
'Mid  the  i)lossom'd  sweets  that  the  valleys  yield ; 
There  are  serpents  to  coil,  ere  the  flowers  are  up; 
There's  a  poison-4rop  in  man's  purest  «up« 
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There  are  foes  tliat  watch  for  his  cradle-brenth, 
And  wliy  need  ye  sow  the  floods  with  death  ? 

Ye  build — ve  build — but  ye  enter  not  in, 

Like  the  tribes  whom  the  desert  devour'd  in  their  sin 

From  the  hind  of  promise  ye  fade  and  die, 

Ere  its  verdure  gleams  forth  on  your  weary  eye 

As  the  kings  of  the  cloud-crown'd  pyramid 

Their  noteless  bones  in  oblivion  hid  ; 

Ye  slumber  unmurk'd  'mid  the  desolate  main, 

While  tiie  wonder  and  pride  of  your  works  remain. 

SlGOURiNEli. 


SNOW. 

The  keener  tempests  rise  ;   and  fuming  dun, 

From  all  the  livid  east  or  piercing  north 

Thick  clouds  ascend,  in  whose  capacious  womb 

A  vap  ry  deluge  lies,  to  snow  congeal 'd. 

Heavy  they  roll  their  fleecy  world  along, 

And  the  sky  saddens  with  the  gather'd  storrn. 

As  thus  the  snows  arise,  and  foul  and  fierce 

All  winter  drives  along  the  darken'd  air, 

In  his  own  loose-revolving  fields  the  swain 

Disaster'd  stands  ;  sees  other  hills  ascend, 

Of  unknown  joyless  brow,  and  other  scenes, 

Of  horrid  prospect,  shag  the  trackless  plain; 

Nor  finds  the  river  nor  the  forest,  hid 

Beneath  the  formless  wild,  but  wanders  on 

Frorn  hill  to  dale,  still  more  and  more  astray, 

Impatient,  flouncing  through  the  drifted  heaps, 

Stung  with  the  thouglits  of  home  ;  the  thoughts  of  home 

Rush  on  his  nerves,  and  call  their  vigour  forth 

In  many  a  vain  attempt.      How  sinks  his  soul ! 

What  black  despair,  what  horror  fills  his  heart! 

When,  (or  ^ne  dusky  spot  which  fancy  feign'd 

Uin  tnfte«l  «ottage,  ri«ii»g  through  the  snow, 
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[le  meets  the  roughness  of  the  middle  waste, 

Far  from  tlie  rrack  and  hless'd  abode  of  man  ; 

\V!ii!e  round  liim  night  resistless  closes  fast, 

And  ev'ry  temprst,  iiowling  o'er  his  head, 

Rendf  rs  the  savage  wilderness  more  wild  : 

Then  throng  tlie  busy  shapes  into  his  mind, 

Of  cover'd  pits,  unfathom*bly  deep, 

A  dire  descent !  beyond  the  pow'r  of  frost ; 

Of  faithless  hogs;   of  precipices  high, 

Smooth 'd  up  with  snow  ;   and  what  is  land  unknown, 

What  water  of  the  still  unfrozen  spring. 

In  the  loose  marsh  or  solitary  lake, 

Where  the  fresh  fountain  from  the  Ijottom  boils. 

These  check  his  fearful  steps,  and  down  he  siiiks 

Beneath  the  shelter  of  the  shapeless  drift. 

Thinking  o'er  ali  the  bitterness  of  death, 

Mix'd  with  the  tender  anguish  nature  shoots 

Through  the  wrung  bosom  of  the  dying  man, 

His  wife,  his  chihli-en,  and  his  friends  unseen, 

In  vain  for  him  th'  otiicious  wife  prepare?, 

The  fire  fair  blazing,  and  the  vestment  wears, 

In  vain  his  little  children,  peeping  out 

Into  the  mingling  storm  demand  their  sire. 

With  tears  of  artless  innocence.      Alas! 

Nor  wife,  nor  ci)ildren,  more  shall  he  behold, 

Nor  friend,  nor  sacred  home.     On  ev'ry  nerve 

The  deadly  winter  seizes,  shuts  up  sense. 

And  o'er  his  Inmost  vitals  creeping  cold. 

Lays  him  along  the  snows,  a  stitien'd  corse, 

Stretch'd  out,  and  bleaching  in  the  northern  blast. 

TjlOiHSOW. 


BENEFITS  OF  AFFLICTION. 

The  path  of  sorrow,  and  that  path  alone. 
Leads  lo  the  land  where  sorrow  is  unknown,- 
No  traveller  ever  reached  that  blessbd  abode, 
Who  fon.nd  not  thorns  and  briers  in  his  road. 
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1  he  world  may  dance  along  the  flowery  plain, 

Cheered  as  tliey  go  by  many  a  sprighily  strain  ; 

Where  n:Uuro  has  her  mossy  velvet  spread, 

With  unsliod  feet  they  yet  securely  tread  : 

Admonished,  scorn  the  caution  and  the  friend, 

Bent  all  on  pleasure,  heedless  of  its  end. 

But  He,  who  knew  what  human  hearts  would  proTe, 

How  slow  to  learn  the  dictates  of  His  love, 

That  hard  by  nature,  and  of  stubborn  will, 

A  life  of  ease  would  make  them  harder  still, 

In  pity  to  the  souls  his  grace  designed 

To  rescue  from  tiie  ruin  of  mankind, 

Called  for  a  cloud  to  darken  all  their  years, 

And  said,  "  Go  spend  them  in  a  vale  of  tears.'' 

O  balmy  gales  of  soul-reviving  air ! 
0  salutary  streams  that  murmur  there  ! 
These,  flowing  from  the  fount  of  grace  above ; 
Those  breathed  from  lips  of  everlasting  lovo 
The  flinty  soil,  indeed,  their  feet  annoys, 
Chill  blasts  of  trouble  nip  their  springing  joy» 
An  envious  world  will  interpose  its  frown, 
To  mar  delights  superior  to  its  own  ; 
And  many  a  pang,  experienced  still  within. 
Reminds  them  of  their  hated  inmate,  Sin. 
But  ills  of  every  shape,  and  every  name. 
Transformed  to  blessings,  miss  their  cruel  aim; 
And  everv  rjioment's  culm  that  soothes  the  breaai, 
'.s  given  m  earnesi  of  eternal  rest. 

Ah,  be  not  sad,  although  thy  lot  be  cast 
Far  from  tlie  flock,  and  in  a  boimdless  waste ! 
No  shepherds'  tents  v/ithin  thy  viev/  appear, 
But  the  chief  Shepherd  even  there  is  near. 
Thy  tender  sorrows  and  thy  plaintive  strain, 
Flow  in  a  foreign  land,  but  not  in  vain ; 
Tliy  tears  all  issue  L*om  a  source  divine, 
And  every  drop  bespeaks  a  Saviour  thine — 
So  once  in  Gideon's  fieece  the  dews  were  found, 
And  drought  on  all  the  drooping  herbs  around. 
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PROCRA.STINATION. 

Re  wise  to-day  ;   'tis  madness  to  defer  ; 

Next  day  the  fatal  precedent  will  plead. 

Thus  on,  till  wisdom  is  [>ushed  out  of  life. 

Procrastination  is  the  thief  of  time  ; 

Year  after  year  it  steals,  till  all  are  fled, 

And  to  the  mercies  of  a  moment  leaves 

The  vast  concerns  of  an  eternal  scene. 

If  not  so  frequent,  would  not  this  be  strange  I 

That  'tis  so  frequent,  this  is  stranger  still, 

Of  man's  miraculous  mistakes  this  bears 

The  palm,  "  That  all  men  are  about  to  live," 

For  ever  on  the  brink  on  being  born  : 

All  pay  themselves  the  compliment  to  think 

They  one  day  shall  not  drivel,  and  their  pride 

On  this  reversion  takes  up  ready  praise; 

At  least  their  own  ;  their  future  selves  applaud, 

How  excellent  that  life  they  ne'er  will  lead  ! 

Time  lodged  in  their  own  hands  is  Folly's  vails; 

Time  lodged  in  Fate's,  to  wisaom  they  consign  ; 

The  thing  they  can't  but  purpose,  they  postpone. 

'Tis  not  in  folly  not  to  scorn  a  fool  ; 

And  scarce  in  human  wisdom  to  do  more. 

All  promise  is  poor  dilatory  man, 

And  that  through  every  stage.     When  young,  indeed, 

In  full  content  we  sometimes  nobly  rest, 

Unanxious  for  ourselves,  and  only  wish, 

As  duteous  sons,  our  fathers  were  more  wise, 

At  thirty,  man  suspects  himself  a  lool ; 

Knows  it  at  forty,  and  reforms  his  plan ; 

At  fifty  chides  his  infamous  delay, 

Pushes  his  prudent  purpose  to  resolve; 

In  all  the  magnrinimity  of  thought 

Resolves  and  re-solves;  tlien  dies  the  same. 

And  why  ?    Because  he  thinks  himself  immortal. 

All  men  think  all  men  mortal  but  themselves; 

Themselves,  when  some  alarming  shuck  oi'  fate 

Strikes  thi'oiigh  titeir  wounded  hearts  tiie  6udden  dreat^ 
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8iit  their  heaits  wounded,  like  the  wounded  air, 
Soon  close  ;   where,  past  the  shaft,  no  trace  is  found. 
As  from  tlie  wing  no  scar  the  sky  retains, 
The  parted  wave  no  furrow  from  tlie  keel — 
So  dies  iti  Iiunian  hearts  the  thought  of  death  : 
Even  when  the  tender  tear  which  nature  sheds 
O'er  those  we  'ove,  we  drop  it  in  their  grave. 

Yonw©. 


TASTE. 

What  then  is  lasre,  but  these  internal  powers, 

Active,  and  strong,  and  feelingly  alive 

To  eacli  Hue  impulse  ?     A  discerning  sense 

Of  decent  and  suhlime,  with  quick  disgust 

From  things  deform'd,  or  disarranged,  or  gross 

[n  species  ?     This,  nor  gems,  nor  stores  of  gold. 

Nor  purple  state,  nor  culture,  can  hestow  ; 

But  God  alone,  when  first  his  active  hand 

Imprints  the  secret  bias  of  the  soul. 

He,  mighty  Parent !   wise  and  just  in  all, 

Free  as  the  vital  breeze,  or  light  of  heaven. 

Reveals  the  charms  of  nature.      Ask  the  swain 

Who  journeys  liomeward  from  a  summer  day's 

Long  labour,  whv,  forjretful  of  his  toils 

And  due  repose,  he  loiters  to  behold 

The  sunshine  gleaming  as  through  amber  clouds, 

O'er  all  the  western  sky  ;   full  soon,  1  ween, 

His  rude  expression  and  untutor'd  airs. 

Beyond  the  power  of  language,  will  unfold 

The  form  of  beauty  smiUng  at  his  heart. 

How  lovely  !  how  commanding  !     But  though  IIeave< 

In  every  breast  hath  sown  these  early  seeds 

Of  love  and  admiration,  yi-t  in  vain, 

VVithout  fair  culture's  kind  parpntal  aid, 

Without  enlivening  suns,  and  gi^nial  siiowprs, 

And  iihelter  from  the  blast,  in  vain  we  hope 

The  lender  plant  should  rear  its  blooming  hea<? 
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Or  yield  ^te  harvest  promised  in  its  spring. 

Nor  yet  wJl  every  soil  with  equal  stores 

Repay  the  tiller's  labour  ;  or  attend 

His  will  obsequious,  whether  to  produce 

The  olive  or  the  laurel.     Different  minds 

Incline  to  different  objects  :  one  pursues 

The  vast  alone,  the  wonderful,  the  wild  ; 

Another  sighs  for  harmony,  and  grace, 

And  gentlest  beauty.     Hence,  when  lightning  fires 

The  arch  of  heaven,  and  tliunders  rock  the  ground, 

When  furious  whirlwinds  rend  the  howling  air, 

And  ocean,  groaning  from  its  lowest  bed. 

Heaves  his  tempestuous  billows  to  the  sky  ; 

Amid  the  mighty  uproar,  while  below 

The  nations  tremble,  Shakspeare  looks  abroad 

From  some  high  cliff  superior,  and  enjoys 

The  elemental  war.     But  Waller  longs, 

All  on  the  margin  of  some  flowery  stream, 

To  spread  his  careless  limbs  amid  the  cool 

Of  plantain  shades,  and  to  the  listening  deer 

The  tale  of  slighted  vows  and  loves  disdain 

Resound  soft  warbling  all  the  live-long  day  : 

consenting  Zephyr  sighs  ;  the  weeping  rill 

loins  in  his  plaint,  melodious  ;  mute  the  groves  J 

And  hill  and  dale  with  all  their  echoes  mourn, 

Such  and  so  various  are  the  tastes  of  men.  ,i 

AskNSISI. 


DETACHED  PIECES. 


Now,  my  co-mates,  and  brothers  in  exile, 
Hath  not  old  custom  made  this  life  more  sweet 
Than  that  of  painted  pomp?     Are  not  these  woodf 
More  free  from  peril  than  the  envious  court  ? 
Here  feel  we  but  the  penalty  of  Adam, 
The  season's  difff>rerice  ;   as  the  icy  fang 
And  churlish  chiding  of  the  winter's  wind, 
Which,  when  it  bites  and  blows  uj)oa  my  body, 
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Kven  till  I  shrink  with  cold,  I  smile,  and  say— 

'I'his  is  no  flattery  ;  these  are  counsellors, 

That  feelingi)'  persuade  me  wliat  1  am. 

Sweet  are  tlie  uses  of  adversity  ; 

Which,  like  the  toad,  ugly  and  venomous, 

Wears  yet  a  precious  jewel  in  its  head  ; 

And,  this  our  life,  exempt  from  public  haunts, 

Finds  tongues  in  trees,  books  in  the  running  brooks, 

Sermons  in  stones,  and  good  in  every  thing. 

Shakspeabb. 


What  you  do 
Still  betters  what  is  done.     When  you  speak  sweet, 
I'd  have  you  do  it  ever:   when  you  sing, 
I'd  have  you  buy  and  sell  so,  so  give  alms, 
Pray  so  ;   and  for  the  ordering  your  aflairs. 
To  sing  them  too.      When  you  do  dance.  I  wish  you 
A  wave  o'  the  sea,  that  you  might  ever  do 
Nothing  but  that  ;   more  still — still  so, 
And  own  no  other  function  :   each  your  doing 
So  singular  in  each  particular, 
Crowns  what  you  are  doing  in  the  present  deeds, 
That  all  your  acts  are  queens. 

Shakspsarb* 


Let  me  play  the  fool 

With  mirth  and  laughter  ;  so  let  wrinkles  come} 

And  let  my  liver  rather  heat  with  wine, 

Than  my  heart  cool  with  mortifying  groans. 

Why  should  a  man,  whose  blood  is  warm  within^ 

Sit  like  his  grandsire  cut  in  alabaster  ? 

Sleep  when  he  wakes,  and  creep  into  the  jaundice 

By  being  peevish  ?     I  tell  thee  what,  Antonio, 

(1  love  thee,  and  it  is  my  love  that  speaks,) 

There  are  a  sort  of  men  whose  visages 

Do  cream  and  mantle  like  a  standing  pond« 


fcin'i  do  a  wilful  stillness  enlfti'lain,  '  '■ 

With  purpose  to  be  dresspd  in  an  opinion 

Of"  wisdom,  trravily,  profound  conceit, 

As  who  should  say,  I  am  Sir  Oracle. 

And  when  I  ope  my  lips,  let  no  dog  bark  ! 

('11  tell  thee  more  of  this  another  time  ; 

But  fish  not  with  this  melancholy  bait 

For  this  fool's  gudgeon,  this  opinion. 

Come,  good  Lorenzo,  fare  you  well  a  while ; 

I'U  end  my  exhortation  after  dinner. 

SUAKSPEAIB. 


A  fool, — a  fool  ! — T  met  a  fool  i'  th'  forest— 

A  motley  fool  ; — a  miserable  varlet ! — 

As  1  do  live  by  food,  1  met  a  fool, — 

Who  laid  him  down  nr.d  basljed  liim  in  the  sun, 

And  railed  on  Lady  Fortune  in  good  terms, 

In  good  set  terms,  and  yet  a  motley  fool. 

Good. morrow,  fool,  quolh  I  :  No,  sir,  quoth  he, 

2n\]  me  not  fool,  till  heaven  hath  sent  me  fortune: 

And  then  he  drew  a  dial  from  his  poke  ; 

And  looking  on  it  with  lack-histre  eye, 

Says,  very  wisely.  It  is  ten  o'clock  : 

Thus  may  we  see,  quoth  he,  how  the  world  wags: 

And  after  one  hour  more  'twill  be  eleven  ; 

And  so  from  hour  to  hour,  we  ripe  and  ripe, 

And  then  from  hour  to  hour,  we  rot  and  rot, 

And  thereby  hangs  a  tale.     When  I  did  hear 

The  molley  fool  thus  moral  on  tlie  time, 

Mv  lungs  began  to  crow  like  chanticleor, 

That  fools  should  be  so  deep-contemplative  ; 

And  I  did  laugh,  sans  intermission. 

An  hour  by  his  dial.     O  noble  fool  ! 

A  worthy  fool  !     Motley's  the  only  wear. 

SHAK8rKi.lB. 


Seems,  madam !  nay,  it  is :  I  kno'v  not  »eenr»8. 
'lis  not  alone  my  inl<y  cloak,  good  mother, 
Nor  customary  suits  of  solemn  black, 
Nor  windy  suspiration  of  forced  breath  ; 
No,  nor  the  fruitful  river  in  the  eye, 
Nor  the  dejected  'haviour  of  the  visage, 
Together  with  all  forms,  modes,  shows  of  grief, 
Tiiat  can  denote  me  truly  :  these  indeed  •«*>cm, 
For  tney  are  actions  that  a  man  might  play ; 
But  I  have  that  within  which  passeth  show. 
These  but  the  trappings  and  the  suits  of  woe. 

Shaksfbake. 


VVhy  get  thee  gone !  horror  and  night  go  with  thee. 
Sisters  of  Acheron,  go  hand  in  hand, 
Go  dance  around  the  bower,  and  close  them  in : 
A.nd  tell  tijem  that  I  sent  you  to  salute  them. 
Profane  the  ground,  and  for  the  ambrosial  rose 
A.nd  breath  of  jessamine,  let  hemlock  blacken, 
A.nd  deadly  nightshade  poison  all  the  air : 
For  the  sweet  nightingale,  may  ravens  croak, 
Toads  pant,  and  adders  rustle  through  the  leaves: 
May  serpents  winding  up  the  trees  let  fall 
Their  hissing  necks  upon  them  from  above, 
.\.nd  mingle  kisses — such  as  1  would  give  them. 

YOCNO. 


Why  linve  those  banijjhed  and  forbidden  legs 
Dared  once  to  touch  a  dust  of  hi^ngland's  ground  ? 
But  more  than  why — why  have  they  dared  to  march 
;:;o  many  miles  upon  her  peaceful  bosom  ; 
Frightening  her  pale-faced  villagers  with  war, 
Ann  ostentation  of  despised  arms  ? 
Come«t  thou  because  the  anointed  king  is  hence  ; 
Why,  foolish  boy,  the  king  is  left  behind; 
\nd  in  my  loyal  bosom  lies  his  power. 
33 
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Were  I  but  now  the  lord  of  such  hot  youth, 
As  when  brave  Gaunt,  thy  father,  and  myself, 
Rescued  the  Black  Prince,  that  young  Mars  of  meN 
From  forth  the  ranks  of  many  thousand  French  ; 
Oh,  then,  how  quickly  should  this  arm  of  mine, 
Now  prisoner  to  the  palsy,  cliastise  thee, 
And  minister  correction  to  thy  fault. 

SnAKSPEARB 


Many  are  the  sayings  of  the  wise, 

In  ancieM  and  in  modern  books  enrolled. 

Extolling  patience  as  the  truest  fortitude; 

And  to  the  bearing  well  of  all  calamities, 

All  chances  incident  to  man's  frail  life, 

Consolatries  writ 

With  studied  argument,  and  much  persuasion  sought, 

Lenient  of  grief  and  anxious  thought ; 

But  with  the  afHicted  in  his  pangs  their  sound 

Little  prevails,  or  rather  seems  a  tune 

Harsh  aud  of  dissonant  mood  from  his  complaint ; 

Unless  he  feels  within 

Some  source  of  consolation  from  above, 

Secret  refreshings  that  repair  his  strength, 

And  fainting  spirits  uphold. 

Milton. 


ON  MILTON'S  BLINDNESS. 

When  1  consider  how  my  light  is  spent, 

Ere  half  my  days  in  this  dark  world  and  wide, 
And  that  one  talent  which  is  death  to  hide. 
Lodged  with  me  useless,  though  my  soul  more  beif 

lo  serve  therewith  my  Maker  and,  present 
My  true  account,  lest  he  returning  chide  ; 

"Doth  God  exact  day-labour,  light  denied  V* 
I  Ibndly  ask  ;  but  Patience,  to  prevent 


That  murmur  soon  replies,  God  doth  not  need 
Either  man's  work,  or  his  own  gifts ;   who  hest 
Bear  his  mild  yoke,  they  serve  him  best ;  liis  state 

Is  kingly,  tliousands  at  his  bidding  speed, 
And  pass  o'er  land  and  ocean  without  rest, 
They  also  serve  who  only  stand  and  wait. 

Milton 


CAPTAIN  BOBADIL'S  METHOD  OF  DEFEATINU 
AN  ARMY. 

I  will  tell  you,  sir,  by  way  of  private  and  under  seal, 
I  am  a  gentleman,  and  live  here  obscure  and  to  myself, 
but  were  I  known  to  his  Majesty  and  the  Lords,  ob 
serve  me,  I  would  undertake,  upon  this  poor  head  and 
life,  for  the  public  benefit  of  the  state,  not  only  to  spare 
the  entire  lives  of  his  subjects  in  general,  but  to  save 
thf3  one-half,  nay  three-fourths  of  his  yearly  charge  in 
holding  war,  and  against  what  enemy  soever.  And  ho\f 
would  I  do  it  think  you? — Why  thus,  sir: — I  woula 
select  nineteen  more  to  myself,  throughout  the  land  : 
gentlemen  they  should  be  ;  of  good  spirit,  strong  ana 
able  constitution.  I  v/ould  choose  them  by  an  instinct 
that  I  have.  And  I  would  teach  these  nineteen  tho 
special  rules  ;  as,  your  Punto,  your  Reverso,  your  Stoo 
cata,  your  Imbroccata,  your  Passada,  your  Montontv, 
till  they  could  all  play  very  near,  or  altogether,  as  well 
as  myself.  This  done,  say  the  enemy  were  forty  thou- 
sand strong.  We  twenty  would  come  into  the  field,  the 
tenth  of  March,  or  thereabout,  and  we  would  challenge 
twenty  of  the  enemy ;  they  could  not  in  their  honoui 
refuse  us.  Well — we  would  kill  them :  challenge 
twenty  more — kill  them:  twenty  more — kill  them  :• 
twenty  more — kill  them  too.  And  thus  would  we 
kill  every  man  his  ten  a  day — ten  a  day,  that's  ten 
Bcore :  ten  score — that's  two  hundred :  two  hundred  a 
day — five  days  a  thousand — forty  thousand — forty  time* 


ivt — five  time?  forty — two  hundred  days,  kill  them  all 
by  computation.  And  thin  I  will  venture  my  poor 
geutleman-iike  carcasf  to  perform  (^provided  there  be  no 
treason  practised  upon  us)  by  fair  and  discreet  man- 
hood ;  that  is,  equally — by  the  sword. 

Ben  Johnsok 


THE  POST  ARRIVES   IN  THE  VILLAGE. 

Hark  I   'tis  the  twanging  horn  !  o'er  yonder  bridge^ 

That  with  its  wearisome  but  needful  length 

Bestrides  the  wintry  flood,  in  which  the  moon 

Sees  her  unwrinkPd  i'ace  retlected  bright, 

He  comes,  the  herald  of  a  noisy  world,    r 

With  spatter'd  boots,  strapp'd  waist  and  frozen  locks, 

News  from  all  nations  lumb'ring  at  his  back, 

True  to  his  charge  the  close  packed  load  behind, 

Yet  careless  what  he  brings,  his  one  concern 

Is  to  conduct  it  to  the  destined  inn  ; 

And  having  droppM  th'  expected  bag,  pass  on. 

He  whistles  as  he  jroes,  light-hearted  wretch, 

Cold,  and  yet  cheerful ;  messenger  of  grief 

Perhaps  to  thousands,  and  of  joy  to  some  ; 

To  him  indiiFrent  whether  grief  or  joy. 

Houses  in  ashes,  and  the  fall  of  stocks, 

Births,  deaths,  marriages,  epistles  wet 

With  tears  that  trickled  down  the  writer's}  cheeks 

Fast  as  the  periods  from  his  fluent  quill, 

Or  charg'd  with  am'rous  sighs  of  absent  swains, 

Or  nymphs  responsive,  equally  afiect 

His  horse  and  him,  unconscious  of  them  all. 

But  oh,  th'  important  budget !   ushered  iu 

With  such  heart-shaking  music,  who  can  say 

What  are  its  tidings  :  have  our  tro(»ps  awak'd  ? 

Or  do  they  still  as  if  with  opium  dnigg'd, 

Snore  to  the  murmers  of  th'  Atlantic  wave.? 

Is  India  free  ?  and  does  she  wenr  her  phuu'd 

And  iewell'd  turban  with  a  smile  of  p^ace  ; 
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Or  do  we  grind  her  still  ?  The  grand  debate, 

The  popular  harangue,  the  tart  reply, 

The  logic,  and  the  wisdom,  and  the  wit, 

And  the  loud  laugh — I  long  to  know  them  all  ; 

I  burn  to  sot  th'  iniprison'd  wranglers  free, 

Antl  give  them  voice  and  utterance  once  again, 

Now  stir  the  fire,  and  close  the  shutters  fast, 

Let  fall  the  curtains,  wheel  the  sofa  round  ; 

And  while  the  bubbling  and  loud  hissing  urn 

Throws  up  a  steamy  column,  and  the  cups 

That  cheer  not  to  inebriate,  wait  on  each, 

80  let  us  welcome  peaceful  ev'ning  in. 

Not  such  his  ev'ning,  wlio  with  shining  face, 

Sweats  in  tlie  crowded  theatre,  and  squeez'd 

And  bor'd  with  elbow  points  through  both  his  sides 

Outscolds  the  ranting  actor  on  the  stage. 

Nor  his  who  patient  stands  till  his  feet  throb 

And  his  liead  tliuinps,  to  feed  upon  the  breath 

Of  patriots,  bursting  with  heroic  rage, 

Or  placemen,  all  tranquillity  and  smiles, 

This  folio  of  four  pages,  happy  work  ! 

Which  not  e'en  critics  criticise,  that  holds 

Inquisitive  attention,  while  I  read. 

Fast  bound  in  chains  of  silence,  which  the  fair, 

Though  eloquent  themselves,  yet  fear  to  break. 

What  is  it  but  a  map  of  busy  life. 

Its  fluctuations,  and  its  vast  concerns? 

Here  runs  the  mountainous  and  craggy  ridge 

That  tempts  ambition.     On  the  summit,  see 

The  seals  of  office  glitter  in  his  eye  ; 

He  climbs,  he  pants,  he  grasps  them.     At  his 

Close  at  his  heels  a  demagogue  ascends, 

And  with  a  dext'roiis  jirk  soon  twists  him  down 

And  wins  them,  but  to  lose  them  in  his  turn. 

Here  rills  of  oi  y     loquence  in  soft 

Meanders  lubrioute  the  course  they  take. 

The  modest  speaker  is  asham'd  and  griev'd 

r'  engross  a  moment's  notice :  and  yet 

Begs  a  propitious  ear  for  his  poor  thoughts, 

However  trivial  all  that  he  couceives. 

83* 


Sweet  bashfulness!  it  claims  at  last  this  pmise; 

The  dearth  of"  information  and  good  sense 

That  it  foretells  us,  always  comes  to  pass. 

Cataracts  of  declamation  thunder  here; 

The  forests  of  no-meaning  spread  the  page 

In  which  all  comprehension  wanders  lost ; 

While  fields  of  pleasantry  amuse  us  there 

With  merry  descants  on  a  nation's  woes. 

The  rest  appears  a  wilderness  of  strange 

But  gay  confusion — roses  for  the  cheeks 

And  lilies  for  the  brow  of  faded  age, 

Teeth  for  the  toothless,  ringlets  for  the  bald, 

r  leaven,  eaith,  and  ocean  plunder'd  of  the  sweets, 

Nectarcous  essences,  Olympian  dews  ; 

Sermons  and  city  feasts,  and  fav'rite  airs, 

^Ethereal  journeys,  submarine  exploits 

And  Kateifelto,*  with  his  hair  on  end 

At  his  own  wonders,  wond'ring  for  his  bread. 

COWPBB. 


REPOliT   OF   AN   ADJUDGED   CASE,   NOT   TO   BE 
FOUND  IN  ANY  OF  THE  BOOKS. 

Between  No     and  Eyes  a  strange  contest  arose, 
'i'he  spectacles  set  them  unhappily  wrong  ; 
The  point  in  dispute  was,  as  all  the  world  knows, 
■ro  which  the  said  spectacles  ought  to  belong. 
So  the  tongue  was  tlie  lawyer,  and  argued  the  cause. 
With  a  great  deal  of  skill,  and  a  wig;  full  of  learning 
While  chief  baron  Ear  sat  to  balance  the  laws, 
So  famed  for  his  talent  in  nicely  discerning. 
In  beiialf  of  the  Nose,  it  will  quickly  appear. 
And  your  lordship,  he  said,  will  undoubtedly  find 
That  the  Nose  has  had  spectacles  always  in  wear. 
Which  amounts  to  possession,  time  out  of  mind. 
I'hen  holding  the  spectacles  up  to  the  court — 

•  Katerfelto,  a  celebrated  jvtjfglwr. 
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four  lordship  observes  they  are  made  with  a  straddle, 
As  wide  as  the  ridge  of  the  nose  is ;  in  short 
Designed  to  sit  to  it,  just  like  a  saddle. 
Again  would  your  lordship  a  moment  suppose 
('Tis  a  case  that  has  Happened  and  may  be  again) 
That  the  visage  or  countenance  had  not  a  Nose, 
Pray  who  would  or  who  could  wear  spectacles  then  ? 
On  the  whole  it  appears,  and  my  argument  shows, 
With  a  reasoning  the  court  will  never  condemn 
That  the  spectacles  plainly  were  made  for  the  Nose, 
And  the  Nose  was  as  plainly  intended  for  them. 
Then  shifting  his  side,  as  the  lawyer  knows  how. 
He  pleaded  again  in  behalf  of  the  Eyes  ; 
But  what  were  his  arguments  few  people  know. 
For  the  world  did  not  think  they  were  equally  wiso 
So  his  lordship  decreed,  with  a  grave  solemn  tone, 
Decisive  and  clear,  without  one  if  or  but — 
That  whenever  the  Nose  put  his  spectacles  on, 
By  day-light  or  candle-light — Eyes  should  be  shui 

COWPEI 


THE  DESERTED  WIFE. 

fle  comes  not — I  have  watched  the  moon  go  down, 

But  yet  he  comes  not. — Once  it  was  not  so : 

He  thinks  not  how  these  bitter  tears  do  flow, 

The  while  he  holds  his  riot  in  that  town. 

{ei  he  will  come  and  chide,  and  I  shall  weep, 

And  he  will  wake  my  infant  from  its  sleep, 

To  blend  its  feeble  wailings  with  my  tears! 

Oh  how  I  love  a  mother's  watch  to  keep. 

O'er  those  sleeping  eyes,  that  smile  which  cheers 

My  heart,  though  sunk  in  sorrow  fix'd  and  deep, 

I  had  a  husband  once  who  loved  mc — now, 

He  ever  wears  a  frown  upon  his  brow, 

And  feeds  his  passion  on  a  wanton's  life. 

As  bees  from  laurel  flower  a  poison  sip ! 

Bu»  yet  I  cannot  hate — O '  there  were  hourn, 
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When  T  would  hang  for  ever  on  his  eye, 
And  Time,  who  stole  with  silent  sadness  by, 
Strew'd,  as  he  hurried  on,  his  patii  with  flowers 
I  loved  hi  in  then,  lie  loved  ine  too — n)y  heart 
Still  finds  its  fondness  kindle  if  he  smile. 
The  memory  of  our  loves  will  ne'er  depart ! 
And  though  he  often  sting  me  with  a  dart, 
V^enom'd  and  barb'd,  and  waste  upon  the  vile 
Caresses,  which  his  babe  and  mine  should  share , 
Though  he  should  spurn  me,  I  will  calmly  bear 
His  madness — and  should  sickness  come,  and  laj 
Its  paralysing  hand  upon  him,  then 
I  would,  with  kindness,  all  my  wrongs  repay, 
Until  the  penitent  should  weep  and  say 
How  injured  and  how  faithful  1  had  been. 

Anonymoib^ 


GERTRUDE  OF  WYOMING. 

On  Susquehana's  side,  f\iir  Wyoming! 

Although  the  wild  flower  on  thy  ruin'd  wall, 
And  roofless  homes,  a  sad  remf^ml^rance  bring 

Of  what  thy  gentle  people  did  befall  ; 

Yet  thou  wert  once  the  loveliest  land  of  all 
That  see  the  Atlantic  wave  their  morn  restore. 

Sweet  land  !   may  1  thy  lost  delights  recall. 
And  paint  thy  Gertrude  in  her  bowers  of  yore 
Whose  beauty  was  the  love  of  Pennsylvania's  shore. 

Delightful  Wyoming!  beneath  thy  skies, 

The  happy  shepherd  swains  had  nought  to  do, 

But  feed  their  flocks  on  green  declivities. 

Or  skim  perciiancc  thy  lake  with  light  canoe. 
From  morn  till  evening's  sweeter  pastime  grew. 

With  limbrnl,  when  bem-atli  the  forf^st•'s  brown. 
Thy  lovply  maidens  would  the  dance  renew, 

And  aye  tliose  sunny  mountains  half  way  down, 

Wauld  echo  flageolei  from  some  romantic  town. 
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Then  where  of  Indian  hills,  the  daylight  takes 

[lis  leave,  how  might  you  the  flam>  'go  see, 
Disporting,  like  a  meteor  on  the  lakes. 

And  playful  squirrel  on  his  nut-grnwn  tree; 

And  every  sound  of  life  was  full  ofghe, 
From  merry  mock-bird's  song,  or  hum  of  men, 

While  hcarkeninw,  feaiinir  noujiht  their  revelry, 
The  wild  der^r  arch'd  his  neck  from  g'adcs,  and  then, 
Unhunttd,  sought  his  woods  and  vvilderness  again. 

And  scarce  had  Wyoming  of  war  or  crime 
Heard,  but  in  trans-atlantic  story  rung. 

For  here  the  exile  met  from  every  clime. 

And  spoke  in  friendship  every  distant  tongue, 
Men  from  thf  blood  of  warring  Europe  sprung, 

Where  but  divided  by  the  running  hrook  ; 
And  happy  where  no  Rhenish  trump*  t  sung. 

On  plains,  no  si^^ging  mine's  volcano  shook. 

The  blue-eyed  German  changed  his  sword  to  pruning 
hook. 

Here  was  not  mingled  in  the  city's  pomp 

Of  life's  extremes,  the  grandeur  and  the  gloom, 

Judgment  awoke  not  here  her  dismal  tromp. 
Nor  seal'd  in  blood  a  fellow-creature's  doom, 
Nor  mourn'd  the  captive  in  a  living  tomb. 

One  venerable  man  btlovt-d  of  all. 

Sufficed,  where  innocrnce  was  yet  in  bloors. 
To  sway  the  strife  tliat  seldom  might  befall  ; 

And  Albert  was  their  judge  in  patriarchal  hall 

flow  reverend  was  the  look,  serenely  aged. 

He  bore,  this  aged  Pennsylvanian  sire, 
When  all  but  kindly  fervours  were  assuaged, 

Undimm'd  by  weakness'  shade  or  turbid  ire! 

And  though,  amidst  the  calm  of  thought  entire. 
Some  high  and  haughty  features  might  betray 

A  soul  impetuous  once,  'twas  earthly  fire, 
That  (led  composi    o's  inlelli.ctual  ray, 
As  iEina'  fires  g      f  dini  before  the  rising  day. 
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^•^ES    WRITTEN    IN   A    SEVERE  FROST  AND   STRONG   FAZE, 

ON    SUNDAY    MORNING. 

^/ow  drear  and  awful  is  this  solitude ! 

Nature  herself  is  surely  dead,  and  o'er 

Mer  cold  and  stiffened  corse  a  windinji  sheet, 

Of  bright  unsullied  purity,  is  thrown. 

How  «till  she  lies!  she  smiles,  she  f.reathes  no  more! 

Yon  drooping  elm,  whose  pale  and  leafless  boughs 

O'erhang  the  stream,  hatii  wept  itsnif  to  death. 

The  stream  that  once  did  gaily  dance  and  sing 

The  live-long  day,  now,  stiff  and  silent,  lies 

Immoveable — congeal 'd  to  glittering  shingles, 

'Tis  beautiful  in  death  !     That  grove,  which  late 

Did  woo  the  merry  stream  with  ceaseless  music, 

From  morn  till  eve,  with  notes  of  thousand  songsters, 

And  all  the  night  with  those  melodious  strains, 

VV'iih  which  lone  Philomela  tells  her  love,  .; 

Now  silent  stands  a  bleached  skeleton. 

The  sky  itself  is  shrouded  ;  now  no  more 

The  rosy  blush  of  health,  the  glow  of  rapture, 

Or  cheerful  smile  of  peace  her  face  illumines; 

One  sickly  vivid  hue  is  spread  o'er  all. 

The  veil  of  air  wont  not  to  hide,  but  show 

With  mild  and  softening  azure  ant  more  sweet 

The  beauteous  aspect  of  .he  varying  lieaven, 

[s  now  become  a  foul  and  dense  disguise. 

The  sun,  that  glorious  source  of  waimth  and  light, 

Arrested  in  his  course,  flares  through  the  durx 

^nd  turbid  atmosphere,  as  if  expiring. 

Nought  else  appears — it  seems  as  though  thia  sf^ 

Were  all  creation,  and  myself  the  sole 

Survivor.     Oh  !  how  awful  thus  to  find 

Vlyself  alone  witli  God — to  know  and  feel 

That  his  all-seeing,  his  all-searching  eye, 

■surveys  my  inmost  tiioughts  !     IJow  little,  v,<  f 

^)pear  the  mighty  joys,  the  hones  aim  fears, 

Pursuits  and  pleasures  pf  a  transient.  »VQ;')i! 

4.  "Tvorl-  ^-herein:  t^l,n!7,^,^}i»|t5  r^^**  ^91^* 


I've  toiled  and  grieved,  with  many  anxious  ctrea^ 
But  where  I  too  have  loved  and  been  beloved, 
With  more  of  happiness  than  oft  is  found 
In  this  probationary  state.     With  Him 
Who  gave  me  all,  and  day  by  day,  hath  still, 
With  kind  parental  care  my  life  preserved, 
To  stand  alone  is  awful,  but  not  dreadful. 
Nay,  sure,  'tis  more  than  earthly  bliss,  here,  thus 
To  hold  communion  with  my  heavenly  Father. 
Witness  this  heart,  with  gratitude  o'ercharged, 
Which  pleads  and  presses  to  present  its  thanks  1 
Witness  these  tears  which  thus  uncall'd  obtrude. 
And  half  congeal'd,  fall  to  the  frozen  earth, 
An  humble  offering  at  the  throne  of  grace : 
Witness  this  sweet,  serene,  and  holy  calm, 
At  once  bespeaking  and  befitting  for 
The  presence  of  my  Maker ;  semblance  faint 
Of  happiness  to  come,  when  bliss  supreme 
Shall  be  the  portion  of  these  ransom'd  saints. 
Who  through  eternity  shall  join  to  raise 
Loud  hallelujahs  to  their  heavenly  King. 

AKoihrtt&cna. 


ON  TRK   EfF&dTS   OP   TIMB    AND  CBANOS. 

Of  chance  or  change  O  let  not  man  complain, 
Else  shall  he  never,  never  cease  to  wail ; 
For,  from  the  imperial  dome,  to  where  the  swain 
Rears  the  lone  cottage  in  the  silent  dale, 
All  feel  the  assault  of  Fortune's  fickle  gale , 
Art,  empire,  earth  itself,  to  change  are  doomed; 
Earthquakes  have  raised  to  heaven  the  humble  irale, 
And  gulfs  the  mountain's  mighty  mass  entombed. 
And  where   the  Atlantic   rolls,  wide   continent*"  hat* 
^         bloomed, 

>  But  sure  to  foreign  climes  we  need  not  range,' 
•  Nor  search  the  ancient  records  of  our  race, 
To  learn  the  dire  effects  of  time  and  change, 
^  Sich  in  ourselves  alas!  we  daily  trao». 
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Ypt  af  the  darkened  eye,  the  withered  face, 
Or  hoary  hair  I  never  will  repine : 
But  spare,  oh  titne,  whate'er  of  mpntal  grace, 
Of  candour,  love,  or  sj^mpathy  divine, 
Whate'er  of  fancy's  ray  or  friendship's  flame  is  mine. 

Beattie 


XVTVAL    POKBEARANCE,    NECESSARY   TO     THE     HAPPINESS 
OF   THE   MARRIED   STATE. 

The  Lady  thus  addreiss'd  her  spouse— 
What  a  mere  dungeon  is  this  house  ! 
By  no  means  large  enough  ;  and  was  it 
Yet  this  dull  room,  and  that  dark  closet, 
Those  hangings,  with  their  worn  out  grraeea^ 
Long  beards,  long  noses,  and  pale  faces^ 
Are  such  an  antiquated  scene, 
They  overwhelm  me  with  the  spleen. 

Sir  Humphrey,  shooting  in  the  dark, 
Makes  answer  quite  beside  the  mark  ; 
No  doubt,  my  dear ;  I  bade  him  come, 
Engag'd  myself  to  be  at  home. 
And  shall  expect  him  af  the  door. 
Precisely  when  the  clock  strikes  four. 

You  are  so  deaf,  the  lady  cried, 
(And  rais'd  her  voice,  and  frown'd  beside,) 
You  are  so  sadly  deaf,  my  dear. 
What  shall  I  do  to  make  you  hear ! 

Dismiss  poor  flarry  !  he  replies, 
Some  people  are  more  nice  than  wise  ; 
For  one  slight  trespass  all  this  stir  ! 
What  if  he  did  ride,  whip,  and  spur? 
'Twas  but  a  mile — your  fav'rite  horse 
Will  never  look  one  hair  the  worse,— 
Well  I  protest,  'tis  past  all  bearing ! 
Child,  I  am  rather  hard  of  hearing ! 

Yes  truly — one  must  scream  and  bawl, 
I  tell  yoUk  y9U  ean't  bear  at  all.. 
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Then  with  a  voice  exceeding  low, 
No  matter  if  you  hear  or  no. 

Alas  !  and  is  domestic  strife, 
That  sorest  ill  of  human  life, 
A  plague  so  little  to  be  fear'd, 
As  to  be  wantonly  incurr'd  ; 
To  gratify  a  fretful  passion, 
On  every  trivial  provocation  ? 
The  kindest  and  the  happiest  paii 
Will  find  occasion  to  forbear, 
And  something  every  day  they  live 
To  pity,  and  perhaps  forgive. 
But  if  infirmities  that  fall 
In  common  to  the  lot  of  all, 
A  blemish,  or  a  sense  impair'd, 
Are  crimes  so  little  to  be  spar'd, 
Then  farewell  all  that  must  create 
The  comfort  of  the  wedded  state. 
Instead  of  harmony,  'tis  jar 
And  tumult,  and  intestine  war. 
The  love  that  cheers  life's  latest  stage 
Proof  against  sickness  and  old  age, 
Preserv'd  by  virtue  fiom  declension, 
Hecomes  njt  weary  of  attention  ; 
But  lives  when  that  exterior  grace. 
Which  first  inspired  the  flame  decays. 
'Tis  gentle,  delicate,  and  kind, 
To  faults  compassionate  or  blind, 
And  will  with  sympathy  endure 
Those  evils  it  would  gladly  cure  : 
But  angry,  coarse,  and  harsh  expression. 
Shows  love  to  be  a  mere  profession. 
Proves  that  the  heart  is  none  of  his. 
Or  soon  expels  him  if  it  is. 

34  ^'^•* 
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THE  CONVICT  SHIP. 


^fnrn  on  the  waters!  and  purple  and  bright 

Bursts  on  the  billows  tlie  flashing  of  light ; 

O'er  the  glad  waves,  like  a  child  of  the  sun, 

See  the  tall  vessel  goes  gallantly  on  ; 

Full  to  the  breeze  she  unbossonis  her  sail, 

And  her  pennon  streams  onward  like  hope  in  the  gale; 

The  v.'ind  come  around  her,  in  murmur  and  song, 

And  the  surges  rejoice  as  they  bear  her  along. 

See  she  looks  up  to  the  golden  edged  clouds, 

And  the  sailor  sings  gaily  aloft  in  her  shrouda. 

Onwards  she  glides  amid  ripple  and  spray. 

Over  the  water; ,  away  and  away  ! 

Bright  as  the  visions  of  youth  ere  they  part 

Passing  away,  like  a  dream  of  the  heart! 

Who,  as  the  beautiful  pageant  sweeps  by, 

Music  around  her,  and  sunshine  on  high. 

Pauses  to  think  amid  glitter  and  show, 

Oh  !  there  be  hearts  that  are  breaking  below! 


Night  on  the  waves !  and  the  morn  is  on  high 
Hung  like  a  gem  on  the  brow  of  the  sky. 
Treading  its  depths  in  the  power  of  her  might. 
And  turning  the  clouds,  as  they  pass  her,  to  light ; 
Look  to  the  waters !  asleep  on  her  breast. 
Seems  not  the  ship  like  an  island  of  rest? 
Bright  and  alone  on  the  shadowy  main, 
Like  a  heart-cherished  home  on  some  desolate  plairi^ 
Who,  as  she  smiles  in  the  silvery  light. 
Spreading  her  wings  on  the  bosom  of  night. 
Alone  on  the  deep,  as  the  moon  in  the  sky, 
A.  phantom  of  beauty,  could  deem  with  a  sigh. 
That  so  lovely  a  thing  is  the  mansion  of  sin, 
And  .souls  that  are  smitten,  lie  bursting  within  ? 
Who,  as  he  watches  her  silently  gliding, 
Remembers  that  wave  after  wave  is  dividing 
Bosoms  that  sornjw  and  guilt  could  not  sever, 
Hearts  that  are  parted  and  broken  for  ev^  ? 


Or  dreams  that  he  watches,  afloat  on  the  wave, 
The  dcaih-bed  of  hope,  or  tlie  young  spirit's  grave  ? 

'Tis  thus  with  our  life,  as  it  passes  s]nnjr, 
Like  a  vessel  al  sea,  amid  sunshine  snd  song, 
(iriily  we  glide  in  the  guze  of  the  world, 
With  streamers  afloul,  and  with  canvrts  unfurled; 
All  gladness  and  glory  to  wondering  eyes, 
Yet  chartered  by  sorrow  and  freighted  with  sighs: 
Fading  and  false  is  the  aspect  it  wears, 
As  the  smiles  we  put  on,   just  to  cover  our  tears, 
An^l  the  withering  thoughts  that  the  world  cannot  know, 
Ijike  heart-broken  exiles  lie  burning  b».low  ; 
Whilst  the  vessel  drives  on  to  that  desolate  shore, 
Where  the  dreams  of  our  childhood  are  vnishM  and  o'er. 

T,  li.  Uervey. 


CHRISTIAN  BExN'EVOLENCK. 

Wouldst  thou  from  sorrow  find  a  sweet  relief? 
Or  is  thy  heart  oppressed  with  woes  untold  ? 
lialm  wouldst  thou  gather  for  corroding  grief; 
Pour  blessings  round  tliee  like  a  shower  of  gold. 

Tis  when  the  rose  is  wrapt  in  m^ny  a  fold 
t  ..ose  to  its  heart  the  worm  is  wastmg  there 
its  lite  and  beauty  ;   not  when,  all  unroU'd 
i^eat  after  leaf,  its  bosom,  rich  and  fair, 
Breathes  freely  its  perfumes  throughout  the  ambient  au. 

Some  high  or  humble  enterprise  of  good. 

Contemplate  till  it  shall  possess  thy  mind, 

Hf'come  thy  study,  pastime,  rest,  and  food, 

Ai.d  kindle  in  thy  heart  a  flame  refined. 

I'lay  lleaven  for  firmness  thy  whole  soul  Ic^  bind 

To  this  thy  purpose — to  begin,  pursue, 

W\ii)  thoughts  all  tixed,  and  feelings  purely  kind, 

Sirenglb  to  complete,  and  with  delight  review, 

And  grace  to  jfive  the  praise  where  all  is  due. 


if 
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No  good  of  worth  sublime  will  Heaven  permit 

To  light  om  man  as  from  the  passing  air ; 

The  lamp  of  genius,  though  by  nature  lit, 

If  not  protected,  pruned,  and  fed  with  care 

Soon  dies,  or  runs  to  waste  with  fitful  glare ; 

And  learning  is  a  plant  that  spreads  and  towers 

Slow  as  Columbia's  aloe,  proudly  rare, 

That  'mid  gay  thousands,  with  the  suns  and  showers 

Of  half  a  century,  grows  alone  before  it  flowers. 

Beware  lest  thou  from  sloth  that  would  appear 

But  lowliness  of  mind,  with  joy  proclaim 

Thy  want  of  worth  ;  a  charge  thou  could'sl  not  bear, 

Krom  other  lips  without  a  blush  of  shame. 

'^r  pride  indignant ;  then  be  thine  the  blame, 

And  make  thyself  of  worth  ;  and  thus  enlist 

The  smiles  of  all  the  good,  the  dear  to  fame; 

'Tis  infamy  to  die  and  not  be  miss'd. 

Or  let  all  soon  forget  that  thou  didst  e'er  exist. 

Rouse  to  some  work  of  high  and  holy  love, 
And  thou  an  angel's  happiness  shall  know — 
Siiall  bless  the  earth  while  in  the  world  above, 
The  good  begun  by  thee  shall  onward  flow, 
In  many  a  branching  stream,  and  wider  grow, 
The  seed  that  in  these  few  and  fleeting  hours. 
Thy  hands  unsparing  and  unwearied  sow. 
Shall  deck  thy  grave  with  amaranthine  flowers, 
And  yield  thee  fruit  divine  in  heaven's  immortal  bowers, 

Wilcox. 


THE  LAST  MINSTREL. 

The  way  was  long,  the  wind  was  cold, 
The  Minstrel  was  infirm  and  old  ; 
His  withered  cheek,  and  tresses  gray, 
Seemed  to  have  known  a  better  day ; 
The  harp,  his  sole  remaining,  joy. 
Was  carried  by  an  orphan  boy  ; 
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The  last  of  all  the  Bards  was  he, 

Who  sung  of  Border  cliivalry. 

For  well  a  day  !  their  date  was  fled, 

His  tuneful  brethren  all  were  dead; 

And  he  neglected  and  oppress'd, 

Wished  to  be  with  them  and  at  rest. 

No  more  on  prancmg  palfrey  borne, 

lie  carolled,  light  as  lark  at  morn; 

No  longer  courted  and  caressed, 

High  placed  in  hall,  a  welcome  guest, 

He  poured,  to  lord  and  lady  gay, 

The  unpremeditated  lay  ; 

Old  limes  were  changed,  old  manners  gone, 

A  stranger  filled  the  Stuart's  throne, 

The  bigots  of  the  iron  time 

Had  called  the  harmless  art  a  crime. 

A  wandering  Harper,  scorned  and  poor, 

He  begged  his  bread  from  door  to  door, 

And  tuned,  to  please  a  peasant's  ear, 

Tiie  harp,  a  kmg  had  loved  to  hear. 

fie  passed  where  Newark's  stately  tower 
liOoks  out  from  Yarrow's  birchen  bower; 
The  mmsirel  gazed  with  wishful  eye. 
No  humbler  resting  place  was  nigh ; 
With  hesitating  step,  at  last, 
"".o  ciihat.;',.-':  --r*'!  "•"'-  ^<i  passed, 
Whose  pond'rous  grale,  and  massy  bar 
Had  oft  roiied  hack  the  tide  of  war. 
But  never  closed  the  iron  door 
Against  the  desolate  and  poor. 
The  ducness  marked  his  weary  pace, 
His  timio  mien,  and  reverend  face. 
And  bade  her  nage  the  menials  tell, 
That  ihev  should  tend  the  old  man  well; 
For  she  nad  known  adversity, 
'Hiough  born  in  such  a  hijih  degree : 
in  pride  or  power  and  beauty's  bloom. 
Had  wept  o'er  Monmouih's  bloody  tomb  ! 

34*  Scott. 
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THE  MORAL  CIIANqiE  ANTICIPATED  BY  HOPE 

Hope,  when  I  mourn  with  sympathising  mind, 
The  wrongs  of  fate,  the  woes  of  human  kincl. 
Thy  blissful  omens  bid  my  spirit  see 
The  boundless  fields  of  rapture  yet  to  be  ; 
1  watch  the  wheels  of  Nature's  mazy  plan, 
And  learn  the  future  by  the  past  of  man. 
Come  bright  improvement !  on  the  car  of  Time, 
And  rule  the  spacious  world  from  clime  to  clime, 
Thy  handmaid  arts  shall  every  wild  explore. 
Trace  every  wave,  and  culture  every  shore. 
On  Erie's  banks  where  tigers  steal  alone, 
And  the  dread  Indian  chants  a  dismal  song. 
Where  human  fiends  on  midnight  errands  walk. 
And  bathe  in  brains  the  murderous  tomahawk. 
There  shall  the  flocks  on  thymy  pastures  stray, 
And  shepherd's  dance  at  summer's  opening  d^y  j 
Each  wandering  genius  of  the  lonely  glen, 
Shall  start  to  view  the  glittering  haunts  of  men, 
And  silent  watch,  on  woodland  heights  around, 
The  village  curfew  as  it  tolls  profound. 
Where  barbarous  hordes  on  Scythian  mountains  roam 
Truth,  Mercy,  Freedom,  yet  shall  find  a  home  ; 
Wh'jre'er  degraded  nature  bleeds  and  pines, 
From  Guinea's  coast  to  Sabir's  dreary  mines. 
Truth  shall  pervade  the  unfaihomed  darkness  there, 
And  light  the  dreadful  features  of  despair — 
Hark !  the  stern  captive  spurns  his  heavy  load. 
And  asks  the  image  back  that  heaven  bestowed ; 
Fierce  in  his  eye,  the  fire  of  valour  burns. 
And  as  the  slave  departs,  the  man  returns. 

Campbell. 
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THE  SNOW  FLAKE. 


"Now,  if  I  fall,  will  it  be  my  lot 

To  be  cast  in  some  low  and  lonely  spot. 

To  melt,  and  to  sink  unseen  or  forgot  ? 

And  then  will  my  course  be  ended  ?" 
*Twas  thus  a  feathery  snow-flake  said, 
As  down  through  the  measureless  space  it  strayed, 
Or,  as  half  by  dalliance,  half  afraid. 

It  seemed  in  mid  air  suspended. 

"  O,  DO,"  said  the  Earth,  "  thou  shalt  not  lie, 
Neglected  and  alone,  on  my  lap  to  die, 
Thou  pure  and  delicate  child  of  the  sky ; 

For  thou  wilt  be  safe  in  my  keeping  : 
But,  then,  1  musi  give  tnee  a  lovelier  form ; 
Thou'lt  not  be  a  part  of  the  wintry  storm, 
But  revive  when  the  sun-beams  are  yellow  and  warm, 

And  the  flowers  from  my  bosom  are  peeping. 

"  And  then  thou  shalt  have  thy  choice  to  be 
Restored  in  the  lily  that  decks  the  lea. 
In  the  jessamine  blossom,  the  anemone, 

Or  aught  of  thy  spotless  whiteness ; 
To  melt  and  be  cast  in  a  glittering  bead. 
With  pearls  that  the  night  scatters  over  the  mead, 
In  the  cup  where  the  bee  and  the  firefly  feed, 

Regaining  thy  dazzling  brightness. 

"  Or  wouldst  thou  return  to  a  home  in  the  skiea. 
To  shine  in  the  Iris,  I'll  let  thee  arise, 
And  appear  in  the  many  and  glorious  dyes 

A  pencil  of  sunbeams  is  blending. 
But  true  fair  thing,  as  my  name  is  Earth, 
ril  give  thee  a  new  and  vernal  birth. 
When  thou  shalt  recover  thy  primal  "'orth, 

Knd  never  regret  descending  I" 
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•  P'^on  T  will  drop  *'  snifl  the  tnistinfj  flalcpj 
'  iVit  1)  fir  in  mind  that  the  c!;nice  I  make 
I.-  II  )i  in  the  /lowers,  on  thf  (low  to  awake, 

Nor  the  mist  ihiit  shsill  pnss  with  ihf^  morning; 
For  fhinfi^s  of  thvsrlf  they  expire  with  thee  ; 
But  those  that  are  lent  from  on  high,  like  me, 
Thf^v  rise  and  will  live,  from  thy  dust  set  free, 

To  the  regions  above  returning. 

"  And  if  true  to  thy  word,  and  just  thou  art, 
Lik''  the  spirit  that  dw  lis  in  the  holiest  heart, 
(Insnllied  by  thee,  thou  will  let  me  depart, 

And  return  to  mv  native  heaven; 
For  I  would  W'  placed  in  the  beatJtiful  bow, 
From  time  to  tinif.  in  thv  sigln  to  rrlow, 
S.'  fh^ii  may'st  remember  the  flake  of  snow, 

By  the  promise  that  God  hath  given." 


Gout 


TO  A  WATERFOWL. 


Whither  midst  falling  dew, 
•  '/'c&i  wlow  the  heavens  with  the  last  steps  of  day, 
K'ar  through  their  rosy  depths  dost  thou  pursue 
Thy  solitary  way  ? 

Vainly  the  fowler's  eye 
Might  mark  thy  distant  flight  to  do  thee  wrong, 
As  darkly  painted  on  the  crimson  sky, 

Thy  figure  floats  along. 

Seek'st  thou  the  plashy  brink 
Of  weedy  lake  or  margin  of  river  wide, 
Or  where  the  rocking  billows  rise  and  sink 

On  the  chafed  ocean  side. 

There  is  a  power  whose  car« 
Teaches  thy  wav  along  tliat  pathless  coast— 
The  desert  and  illimitable  air — 

Lone  wandering,  but  not  lost. 
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All  day  thy  wings  have  fanned, 
At  that  far  height,  the  cold,  thin  atmosphere: 
i'ei,  stoop  not,  weary,  to  the  welcome  land 

Thoujfh  the  dark  nij^ht  is  near. 

And  soon  that  toil  shall  end  ; 
So  shah  thou  find  a  snitnner  home,  and  rest, 
And  scream  among  thy  fellows  ;   reeds  shall  bend 

Soon  o'er  thy  sheltered  nest. 

Thou'rt  gone,  the  abyss  of  heaveru 
fTath  swaMowed  up  thy  form  ;  yet  on  my  heart 
Deeply  hath  sunk  the  lesson  thou  hast  given 

And  shall  not  soon  depart. 

He  who  from  zone  to  zone 
Guides  through  the  boundless  sky  thy  certain  flight, 
In  the  long  way  that  I  must  tread  alone, 

Will  lead  my  steps  aright. 

BRYAin; 


THE  BLIND  MOTHER. 

Gently,  dear  mother,  here 
The  bridge  is  broken  near  thee,  and  below 
The  waters  with  a  rapid  current  flow — 

Gently,  and  do  not  fear  ; 
Lean  on  nie,  mother — plant  thy  stafi*  before  thee, 
For  she  who  loves  thee  most  is  watching  o'er  thee. 

The  green  leaves  as  we  pass 
Lay  their  light  fingers  on  thee  unaware, 
And  by  thy  side  the  hazel  clusters  fair, 

And  the  low  forest  grass 
Grows  green  and  lovely,  where  the  wood  paths  win(l« 
Alas,  for  th«e,  dear  mother,  thou  art  blind. 
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And  nature  is  all  bright ; 
And  the  faint  gray  and  crimson  of  the  dawn. 
Like  folded  curtains  from  the  day  are  drawn 

And  ovpiiing's  dewy  li^ht 
Qnivers  in  tremulous  softness  on  the  sky — 
Alas,  dear  mother,  for  thy  clouded  eye ! 

And  the  kind  look  of  friends 
Peruse  the  sad  expression  in  thy  face, 
And  the  child  stops  atnid  liis  bounding  ra.e, 

And  the  tall  stripling  bends 
Low  to  thine  ear  with  duly  unforgot — 
Alas,  dear  niotlier,  that  thou  see'st  them  not ! 

But  thou  canst  hear — and  love 
May  richly  on  a  human  tongue  be  poured, 
And  the  slight  cadence  of  a  whispered  word 

And  daughter's  love  may  prove; 
And  while  1  speak  thou  knowest  if  I  smile 
Albeit  thou  dost  not  see  my  face  the  while. 

Yes — thou  canst  hear — and  He 
Who  on  thy  sightless  eye  its  darkness  hung. 
To  the  attentive  ear  like  harps  hath  strung 

Heaven,  and  earth,  and  sea  ! 
And  'tis  a  lesson  m  our  hearts  to  know. 
With  but  one  sense  the  soul  may  overflow  ! 

Anonykoub. 


SONG  FOR  MAY-DAY. 

It  is  May  !  it  is  May  ! 
And  all  earth  is  gay, 
For  at  last  old  Winter  is  quite  away! 
ITe  linger'd  awhile  in  ins  cloak  of  snow, 
To  see  the  delicate  primrose  blow  ; 

J:le  saw'  it,  and  rnade  no  longer  stay— 
And  now  it  is  May  !  jt,is,May  l*— 
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It  is  May  !  it  is  May 
And  we  bless  the  day 
When  we  first  deliglitiully  so  can  say, 
4pril  had  beams  amid  her  showers, 
if  el  bare  were  her  gardens,  and  cold  her  bowers  ; 

And  her  frown  would  blight,  and  her  smile 
betray — 
But  now  it  is  May  !  it  is  May  ! 

It  is  May  !  it  is  May  ! 

And  the  slenderest  spray 
Holds  up  a  few  leaves  to  the  ripening  ray : 
And  the  birds  sing  fearlessly  out  on  high 
For  there  is  not  a  cloud  in  the  calm  blue  sky, 

And  the  villagers  join  in  their  roundelay— 
For,  O  !  it  is  May  !  it  is  May  ! 

It  is  May  !  it  is  May  ! 
And  the  flowers  obey 
The  beams  wliich  alone  are  more  bright  than 
they  : 
tJp  they  spring  at  the  touch  of  the  sun, 
^ud  opening  their  sweet  eyes,  one  by  one. 

In  a  language  of  beauty  they  seem  all  to  say— 
And  of  perfumes  ! — 'tis  May  !  it  is  May ! 

It  is  May !  it  is  May  ! 
And  delights  that  lay 
Chill'd  and  enchained  beneath  Winter's  sway, 
Break  forth  again  o'er  the  kindling  soul  ; 
ind  f  iften  and  sooth  it,  and  bless  it  whole  ; 

Oh  thoughts  more  tender  than  words  convey 
Sigh  out — It  is  iMay  !  it  is  May ! 

Anonymous. 
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THE  SILENT  GLEN 

This  silent  glen,  this  silent  glen, 

Oh  how  I  love  its  solitude ! 
Far  frora  those  busy  haunts  of  men, 

Far  from  the  heartless  multitude  ; 
No  eye  save  nature's  sovereign  beam  ; 
No  breath,  but  heaven's,  to  break  the  dream 
No  voice,  but  yonder  babbling  stream. 

Dares  on  the  ear  intrude. 

The  peace — the  peace  of  graves  is  here  ; 

0  that  it  would  but  last ! 
But  man  lives  like  the  waning  year, 

Till  joy's  last  leaf  is  past : 
His  bliss,  like  autumn  paints,  of  power 
To  flourish  for  a  transient  hour, 
Ere  the  bud  ripens  to  a  flower, 

Dies  on  the  wintry  blast. 

Yon  alder  tree — see  how  she  courts 

The  zephyrs  as  they  stray  ; 
V  ct  every  breeze  with  which  she  sports 

Scatters  a  leaf  away  : 
So  man  will  wreaths  of  pleasure  crave. 
Though  with  each  flower  a  thorn  she  gav^. 
And  the  last  leaves  him  in  the  grave. 

To  coldness  and  decay  : 

How  fearfully  that  hollow  blast 
Raved  round  the  mountains  hoar  ; 

Ruffled  the  wave,  in  fury  pass'd 
The  heath — and  was  no  more  ! 

Such  is  the  fame  of  mortal  man — 

In  pride  and  fury  it  began. 

Yet  sooner  even  than  life's  brief  span, 
The  empty  noise  was  o'er. 

And  even  to  those  for  whom  is  spread 

Joy's  banquet  richly  crown'd, 
This  world  is  but  a  gorgeous  bed, 

Wh«T«  hi  fiist  flnmVeT  fedund, 
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l*omp  8  gaudy  trappings  spread  beneath, 
Thi'V  dream  away  life's  lleetiiig  brfath, 
Till  niylit  coiiies  closing  in,  and  death 
ilruws  his  dark  drapery  round. 

llfiNBY  i^eeiJi 


WHO  IS   MY   NEIGHBOUR? 

Thy  neighbour  ?     It  is  he  whom  thou 

Mast  power  to  aid  and  bless, 
Whose  auhing  heart  or  burning  brow 
Thy  soothing  hand  may  press. 

Thy  neighbour  ?     'Tis  the  fainting  poor, 

Whose  eye  >vith  want  is  dim, 
Whom  hunger  sends  from  door  to  door  ; 

Go  thou  and  succour  him. 

Thy  neighbour  ?     'Tis  that  weary  man, 

Whose  yenrs  are  at  their  brim, 
Uetit  iow  wiih  sickness,  cares,  and  pain; 

Go  thou  and  comfort  him. 

Thy  neighbour  ?     'Tis  the  heart  bereft 

Of  every  earthly  gem  ; 
Widow  and  orphan,  helpless  left  :— 

Go  thou  and  shelter  thorn. 

Thy  nrighlx)ur  ?     Yonder  toiling  slave, 

Fettered  in  thought  and  limb, 
Whose  hopes  are  all  beyond  the  grave : 

Go  thou  and  ransom  him. 

Oh,  pass  not,  pass  not  heedless  by  ; 

Perhaps  thou  canst  redeem 
The  breaking  heart  from  misery : 

Oh  share  thy  lot  with  hiin. 

ANONiaooff 
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I  T  AVING  lately  enlarg'Hl  his  Stock  of  School  Books  and 
1"  I.  Stationery,  and  having  purchased  for  cash  at  a  very 
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